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PREFACE. 


Tux Editor of the “ Penny Mzcnaxic" gladly avails himself of the 
opportunity afforded by the publication of the first Volume, to thank his 
readers for the kind and active support he has received from them, and 
also to congratulate them on the success that has attended both his and 
their exertions. The want of such a work had long been felt by a 
large class of operatives, and its success may principally be attributed to 
the fact, that it has, to a certain extent, at least, been the means of supply- 
ing this want. It has been the anxious endeavour of the Editor to bring 
before his readers only such matter as he thought might prove of practical 
utility to them ; abstruse subjects, that would only prove interesting to a 
few, have invariably given place to articles which it was thought would 
prove entertaining and instructive to the many. Іп taking a summary view 
of the contents of the Magazine, the Editor refers with pleasure to the many 
ingenious inventions that have been described. "The Arts and Manufac- 
tures have not been neglected. Descriptions of many ingenious processes, 
which it required a work of this kind to make known, have been brought 
before the reader in a popular manner; and in the succeeding volume of 
the work, the Editor will endeavour to give descriptions of the more im- 
portant processes in the arts now carried on in this country. The Student 
in the Sciences will find many papers in this Magazine worthy his atten- 
tion. Many ingenious pieces of apparatus have been noticed, and also the 
mode of constructing various kinds for illustrating facts in experimental 
philosophy in an economical manner. The best method of conducting 
various experiments in the Sciences, have likewise been published. The 
articles on the Phenomena of Nature, and the Biographical Notices of 
some few eminent men, will not, it is hoped, be without their utility. In 
endeavouring to advance the social and intellectual improvement of his 
readers, the Editor has not failed to direct their attention to what he con- 
sidered inimical to such improvement, as well as to the means by which it 
might be promoted. The Notices of Lectures at the various Mechanics’ 
Institutions each week, have, he is aware, been the means of inducing very 
many readers to avail themselves of this means of improving their-mental 
powers. Acting, also, on the principle, true to a certain extent, that one 
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square inch of wood is worth a page of letter-press, every Number has 
been well illustrated, by which means many complicated pieces of ma- 
chinery have been explained, that could not have been described without 
the assistance of the draughtsman. 

The Editor has done all he could to make the work useful to his 
readers ; but of course, at the commencement of every publication, and 
one like this in particular, many difficulties have to be contended with, 
which are only to be overcome by time and experience. In conducting 
the next Volume, these difficulties will no longer impede the Editor, and 
he will be able to introduce several improvements that have hitherto been 
impracticable. He depends on the kindness of his readers and corre- 
. spondents for a continuance of those exertions, to which the success of the 
Magazine is mainly to be attributed. It is now a publication devoted to 
the improvement of the working man. His inventions, that otherwise 
might remain unknown for want of patronage, shall ever receive the best 
attention of the Editor, and be communicated to the public in a manner 
calculated to obtain encouragement and support. His queries respecting 
any process with which it may be necessary that he should become acquainted, 
and which other working men (readers of the Magazine), may be able and 
willing to give him information upon, shall always be readily inserted. In 
short, every thing shall be done that can be done, to render the work useful 
to him, and it is hoped, in return, that he will endeavour to promote the 
success of his own Magazine as much as possible. | 

The Editor has to offer his acknowledgments to his numerous corre- 
spondents, for their many useful communications, and he trusts that the 
next Volume will not be less indebted to them for its interest than the 
present. 
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TO OUR READERS. 

ON presenting ourselves for the first time before the 
Public, it is proper, perhaps, that we should 
briedy state the objects the Magazine wil en. 
deavour to accomplish, and thus inform our 
Readers of the general principle on which it will 
be conducted. 

The objects, then, “Tue Меснакіс” has in 
view are 

To assist in the diffusion of scientific know- 
ledge amongst the people, and also to improve 
their social and moral condition by all available 
means, 

To show the application of scientific know. 
ledge to the various occupations of Mechanics 
and Working Men. 

To notice all Inventions and Discoveries likely 
to prove useful to Artizans, and to collect in. 
formation that will assist them in their employ- 
ments. 

. To report the proceedings of Mechanics’ In. 
stitutions, and other Educational Associations 
for the Improvement of the people. And, 

‚ To point out to our Readers such works as we 
think calculated to assist in forwarding the ob- 
jects we have in view. 

. For the purpose of carrying the above objects 
into effect, a portion of the work will be devoted 
every week to illustrate some branch of Natu- 
ral Philosophy. Essays on subjects connected 
with the social and moral condition of Society 
will also be given, with Reports of interesting 
Lectures—and miscellaneous information con- 
nected with the progress of Science and Art. 

We до тоб think it advisable, however, to con. 
fine ourselves to any particular plan. Our сатп- 
est endeavour will be to make the Magazine use- 
ful and interesting. Without it has the latter 
quality, we feel assured that its utility will be 
comparatively trifling: and abstruse subjects will 
therefore seldom find admission to our pages: It 
is the general Reader we wish to interest; and 
this we shall endeavour to do as far as lies in our 
power. Dr. Arnott has observed, lt is not ne- 
cessary, in order that а person may understand 
the principles of Natural Philosophy, that he 
should be a mathematician. The mathematics 
of common sense will enable him to comprehend 
all the great laws of nature; and we hope to 
demonstrate the truth of this asscrtion as the 
Magazine proceeds. 

Jt has been truly remarked, that Science is of 
no country, or party; and the same observation 
will apply to all subjects that have the happiness 
of mankind for their object. We shall therefore 
most carefully abstain from making this Maga- 
zine a vehicle for party purposes. Its pages will 
always be open tothe man who wishes to make 
his knowledge useful to others; but we will 

` have nothing whatever to do with party dif. 
ferences. 

As this Address is written for the purpose of 
informing the Reader of the kind of matter he 
may expect to find in “Tae Mechanic,’ and 


not to claim his support merely on account of 
our being actuated by an earnest desire to im. 
prove the Education of the People, or by any 
other motive, we think we have stated all that is 
necessary, “Tue Mechanic” must advocate 
its own cause, If such a work is wanted, and 
if it is conducted in a proper manner, we have 
no doubt it will meet with adequate support ; 
and with the conviction that this will be the case, 
we send it forth to the world, earnestly hoping 
that it may accomplish all the good we antici. 
pate. 
— — 


EXPLANATION OF ENCRAVING. 
A, thefire-place, where heat is formed 


by combustion of the coals or other fuel. 


B, the boiler, about half filled with 
water. Intheupper part of this boiler, 
above the surface of the water, is the 
space occupied by the steam. The 
heat below has been transmitted to the 
water. Тһе water has boiled, and in its 
ebullition keeps generating more steam. 
If the fire be kept brisk, aud no passage 
provided for the steam to escape from, it 
is clear the steam must be confined or 
pent up, and more ready to rush out at 
the first vent. More and more hcat is 
applied below. The water absorbs it, 
and more and more steam is generated, 
which steam, from every thing being 
closed, is very much pent up, aud is in 
the* state called high-pressure. Of 
course, if we still keep adding heat, and 
generatiug steam, the pressure within 
will be too great for the strength of the 
boiler to stand, and the boiler will burst. 
Some steam-engines are intended for 
work with one pressure, and some with 
another. There are steam- engines 
which work with 30lb. pressure upon 
each square inch of the boiler, and those 
which work with 200 lb. pressure upon 
each square- inch. 

At first it would appear that the high- 
pressure engine is more dangerous than 
the low-pressure engine. But such is 
not found to be the case in practice. In 
all cases where high-pressure boilers 
have been attended with danger, there 
has been the most gross and culpable 
neglect: under which the same thing 
would have, and has happened, with 
low-pressure engines: and in almost 
every case of sudden explosion the boil- 
ers have been made of cast-iron instead 
of wrought iron: and it may have the 
effect of removing all fear when we say 
that some recently-inveuted boilers, 
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such as Gurney's or Hancock’s, are 


completely free from danger. 

hen the steam is raised in the 
boiler B, and ready for use, we open 
the cock C, and the steam will float up 


the pipe C, and past G, and press the | 


piston D in such a manner, that D will 
cescend, 
vapour w 


cylinder. This air or vapour will be 


рав before it the air or. 
ich is below it, aud in the. 


3 


there will be an uncertainty which way 
it would turn to go the next circle: it 
might falter and go back again. In 
stationary engines a heavy fly-wheel P 
helps the motion to continue over 
these centres, as they are called. In 
steam-carriagcs, however, the weight 
of a fly-wheel is so great that it cannot 
be used to the same boiler ; one engine 
always being in full force when the 


driven along the pipes, and through | other is passing the centre—so that 
Н F out into the atmosphere J, where there is a continuous and unimpeded 


it willbe dissipated. It will now be 
seen that the piston D has traversed 


| 


motion round the circle. | 
The power of the engine is calcu- 


from the top to the bottom of the cy- | lated by the effect it produces in mov- 


linder. 


Now ifthe handle E (the han- ing the piston at a given speed, from 
dle of a cock, F,) be turned into the end to end of the cylinder. 


Suppose 


dotted position, it is clear the cock it | the steam pressed on the side of D next 
acts upon will have a similar move- the boiler with a force equal (say) to 


ment, and open the communication 


| 


50lb. on each square-inch, and the force 


from G to the atmosphere J; whilst, of the atmosphere, 15lb., is all that 
the communication from C F II will be opposes the movement of the piston; 


opened from the boiler, to allow the 
steam to act on the under side of the 
piston D to press it up аш. Thus 
the piston D will alternately be raised 
and depressed; and so long as thc 
boiler supplies steam, this alternating 
motion will be continued: the cock 


the difference betwixt the 50lb. pres- 
sure of steam and the 15]b. pressure 
of the atmosphere, is 35 lb.; and if the 
area of the whole piston D be 28 square 


‘inches, we have a positive pressure of 


950 lb, to move the piston D up to the 
other end. When it arrives at the up- 


(valve) F being turned at each move- | per end the cock F is turned, so as to 
ment, so as to allow the steam to press | allow the steam to enter at the other 
on the one side of the piston whilst D | (that is the upper) side of the piston D, 


allows the steam at the other side to 
rush off into the atmosphere at J. 
But the turning of the cock (or valve) 
is not a manual operation. "Тһе hand 
is only applied to it when starting or 
stopping the engine. When the engine 
is at work, she opens and shuts for her- 


self; a simple piece of mechanism ap- 


оа) calleda tappit, striking the 
andle E on the one side or on the other 
as required. We have not shown this, 
lest the drawing should be too compli- 
cated. 

When the piston D is driven from 
one end to the other like a shuttle- 
cock, it will be obvious that the piston 
rod K js driven with it. The rod is 
connected by an other rod L, which, 
acting upun the crank M, turns it 
round, describing the dotted circle in 
the direction of the arrow. Thus, 
from the alternating rectilinear motion 
of the piston, a continuous circular mo- 
tion is obtained. But it will be seen 
that when the part marked N reaches 
in its revolution either of the points O, 


to drive it back again. We have al- 


ready shown how the steam below the 
piston is got rid of; it (at 980 lb. pres- 
sure) rushes off into the atmosphere. 
The steam blown away requires to be 
repaid to the boiler in water, which is 
done by a pump worked by the engine. 
R is а safety-valve which is of a cer- 
tain weight, or having weights on it. 
Say іп the present instance that the area 
ofthe valve is one square inch ; then 
the weight on it must be 50 Ib. It will 
easily be seen, that if by neglector any 
other cause, too much steam, or too 
great a pressure of steam, should accu- 
mulate in the boiler, this valve will rise, 
the steam will blow away, nor will it 
shut again so long as the steam is at a 
pressure above 50 lb. the square inch, 
which it is, iu this instance, intended to 
work to. The valve may be so ad- 
justed as to blow open at a single pound 
pressure, at 300]b pressure, at any in- 
tervening or any higher pressure. 


—— 


4 THE PENNY MECHANIC, 
NATURAL PHENOMENA, 


CAUSE OP RAIN, 


How many persons there are who have 

quent opportunities of witnessing 
some ofthe most beautiful phenomenon 
of nature, and yet are incapable of de- 
riving the slightest mental gratification 
from the contemplation of them! How 
many lose some of the highest gratiſi- 
Cations man is capable of receiving, for 
want of knowing how to enjoy them. 
This is to be regretted, because the 
Than who can 


Find tongues in trees—books in the running brocks, 
Sermons in stones, and good in every thing, 


Will be a far happier, and in every re- 
spect a far better man, than he who has 
no Such resources of enjoyment. [f we 
look around us, however, we shall find 
by far the greater number of persons do 
not understand, and are consequently 
incapable of enjoyiug, the pleasure to 
be derived from observing the harmo- 
nious manner in which the laws of na- 
ture operate. Ask such persons the 
cause of the wind blowing, or why the 
tide ebbs and flows, and how many will 
be able to answer the question? It 
appears strange that persons who аге 
constantly witnessing these things 
should not desire to know the cause of 
them. but we should remember. that, 
however interesting an object may һе 
when we view it for the first time, yet, 
if it frequently occurs, we cease to re. 
gard it with attention, and at last be- 
come quite indifferent about it. То 
this circumstance we must attribute 
the general ignorance that exists, even 
amongst persons of good education, 
respecting the cause of most of the 
henomenon of nature. They are so 
requently witnessed, that they are 
thought very little about. Few per. 
sons, however, we think would wish to 
remain ignorant, when they may easily 
e instructed ; and a few observations, 
occasionally, upon the subject, will, we 
trust, prove interesting. 
here is one topie of conversation in 
this country which appears never to lose 
itsinterest. Every body can Say some- 
thing upon it, and it generally takes 
precedence of every thing else we 
mean, of course, the weather. In a 
country like this, where it is subject to 
such sudden changes, it is rather sur- 


prising 80 many vague and incorrect 
Opinions should exist respecting it. 


are occasioned by the wind, and so ou. 

et very few can really tell why so ap- 
parently-simple a Phenomena ав rain 
occurs. The fact js “doctors differ“ 
considerably on thig subject, and num- 
berless theories have been propounded 
to explain it. The most probable we 
think has been proposed by Dr. H utton, 
Which may be explained in the follow. 
ing manner:— 

f we leave a little water, in an open 
vessel, exposed to the atmosphere for a 
few days, we shall find, at the end of 
that period, that the water has dried up, 
or, in other words, has evaporated, 'Го 
explain the cause of this, many reasong 
have been assigned ; but it is unneces- 


all the water on the earth to be equal 
to 130, 000, 000 geographical miles, that 
about 60,000 cubic miles of water will 
be changed into vapour every year, 
Now, the whole of the water із re- 
cipitated to the earth again in the orm 
of rain, and the cause of this, according 
to Dr. Hutton, will, perhaps, be шь 
derstood by describing a simple ex. 
periment, which every one can perform 
imself. 

Take two beer tumblers, and into 
one put a little water, Just enough to 
wet the sides, then hold the glass near 
the fire, till the air in it having become 
heated has absorbed the water. If the 
edges of the other tumbler, which hag 


if, therefore, a 
current of warm air mixes with a cur- 
rent of cold air, a part of the vapour 
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held ін selution by the former will be 
precipltated to the earth in the form 
ofrain: because the temperature of 
the warm air will be reduced by its 
mixture with the cold, and its capacity 
or power of containing vapour be 
thereby diminished. When, therefore, 
iu the experiment above described, we 
place the tumbler containing cold air 
upon that containing warm air, holding 
water in solution, the temperature of 
the air is reduced, its power of hold- 
ing so much water in solution is di- 
minished, and hence the water is pre- 
cipitated, and forms a moisture on the 
sides of the glass. 

Some philosophers have imagined 
that rain is the result of an electrical 
action of the clouds upon each other ; 
aud there is very probably some truth 
in this theory, because we know how 
suddenly, and with what violence, 
rain is generally precipitated during a 
thunder storm. But there can be no 
doubt but that it is principally to the 
changes in the temperature of the 
atmosphere we must attribute the 
cause of rain. 


— tilii lis. — 


THE STEAM ENGINE. 


Амохсвт the numerous and irresistible 
proofs that improvement is an attribute 
of human nature, the steam-engine may 
claim to be considered as one of the 
most important. The change that has 
been effected in the manners and social 
conditiou of every nation on the face of 
the earth, by its agency alone, is so 
astounding, that its history appears to 
be rather the realization of a tale from 
the Arabian Night's romances, than 
an event that has really occurred. 

In considering its importance, merely 
in this country, we must not ask our- 
selves the question, “ What does it do 
for us?" Ош meanest enjoyments 
result from its influence. Our very 
existence at the present time, may be 
said to depend upon it. From our 
cradles to our graves we are hourly in- 
debted to it. Our swaddling clothes are 
made of fabrics it has manufactured ; 
and the corn from which our bread is 
ерген has been converted into flour 

yit Nor are our intellectual wants 
less dependent upon this mighty power 


for their gratification. 
doue for us by the priuting machine ? 
Тһе people's schoolmaster ! 
stores of knowledge have been thrown 
open to the vast multitude by this 
offspring of the steam-engine ! 
very paper on which these words are 


What is not 
W hat 


The 


rinted could never have been placed 


in the reader’s hands, even for a dozeu 
times the amount it cost him, were it 
not for the steam-engine. 
all this it transports us from place to 
place with a rapidity that would appear 
miraculous to our forefathers, could 
they rise from their graves and see the 
steam-boat traversing the ocean, re- 
gardless alike of wiud aud tide ; or the 
railway engine drawing after it, with 
more than giant's strength, long trains 
of carriages laden with merchandize 
and passengers. 
steam-engiue 
nearly every comfort we enjoy. It 
provides us food—it manufactures our 
clothes—it even procures the means of 
warming our habitations—it brings us 
drugs from foreign countries to relieve 
us when we are suffering from illness 
--әні it affords us the means of travel- 
ling with the greatest ease and жалады 
during health—lastly, after“ life’ 
fever,’ itis employed in preparing our 
very coffins, and will perhaps shortly 
be the means also of conveying us to 
our graves! 


But, besides 


In a word, to the 
we are indebted for 


e's fitful 


A description of the wonderful ma- 


chine that is Se aa of performing all 
this, cannot fai 


of proving interesting 
to our readers; and we intend, there- 
fore, in our future numbers to give a 
succinct, yet we hope intelligible history 


of the steam engine, and of the various 


improvements which have been made 
in it, from the time that it was first 
made available for useful purposes to 
the present. We intend amply to il- 
lustrate the subject with engravings, 
and have no doubt it will be found 
highly interesting, as well asinstructive. 

Before entering, however, upon this 
subject, it is necessary that the reader 
should be made somewhat acquainted 
with the nature and properties of 
steam; and the present paper will 
therefore be confined to this subject, 
and the history of the steam-engine 
will be commenced in our next. 

One of the properties of heat is its 
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power of expanding all bodies into 
which it enters. Thus a piece of iron 
made red hot, will be found, on exam- 
ination, to have increased in bulk ; and 
the same effect takes place in all other 
bodies, with one or two exceptions, for 


which no explanation cau be given. 


Now, when water is exposed to the 


action of heat, it also expands, and 


assumes a gaseous state, called steam. 
In this condition it is very elastic, and, 
The 
steam“ that is driven out of the spout 
of a kettle of boiling water is visible 
But this va- 


like the atmosphere, invisible. 


enough, it may be said! 
pour is not steam, properly so called. 


It is steam condensed into an aqueous 


vapour by the atmosphere, for steam 
itself is perfectly invisible. 


Water is converted into vapour at 
ncarly all degrees of temperature, but 


its elasticity at a low temperature is 


weak, and iucreases according to the 
At 212° the elastic 


increase of heat. 
power of steam is equal to that of the 


atmosphere; and at 419° is 1050 times 
greater; it then exerts a pressure of 


nearly 13,000 Ibs. on every square inch 


of the inside of the vessel in which it 


may be confined. It has been found 


by repeated experience that steam, at 
the temperature of 210°, occupies about 


1800 times the space of the water from 
which it is formed. But till the com- 
mencement of the present century this 
fact was not generally known. It was 
thought that the expansion was 14,000 
times the volume of water which pro- 
duced it ; this has, however, since been 
proved erroucous. 

Now, if the reader has understood 
what has just been stated, he will at 
once perceive that very great power is 
generated in the formation of steam, 
and it is in order to regulate and direct 
this power to useful purposes, that all 
the complicated, yet beautiful ma- 
chinery of the steam-engiuc is em- 
ployed. We must not omit to men- 
tion, while on this part of the subject, 
that steam can be suddenly condensed, 
however great may bc its state of ex- 
pansion, into the same quantity of 
water that it formed before the appli- 
cation of heat had changed its condi- 
tion ; and it was for the purpose of 
making available the force generated 
in this manner, that many of the first- 


invented steam < engines were con- 
structed. It is the expensive foree of 
steam, however, that is the prime 
mover of the engines of the present 
day ; and thus to the apparently trifling 
circumstance, of water being converted 
into an elastic vapour, by the agency of 
heat, we owe the existence of a power 
which can “ engrave a seal, and crusha 
mass of obdurate metal like wax before 
it; draw out, without breaking, a 
thread as fine as gossamer, and lift a 
ship-of-war like a bubble in the air; or 
embroider muslin, forge anchors, eut 
steel into ribands, and impel itself 
against the opposition of the very tem. 
pest.” US 
— ЧЧИЦШИҚ 
THE AURORA BOREALIS. 

Ох Tuesday evening, the 18th ulto., 
the inhabitants of the Metropolis had 
an opportunity of witnessing this beau- 
tiful phenomena, which is so seldom to 
be seen in the country. About eight 
o'clock “the greatest excitement and 
anxiety,” according to the newspapers, 
F in consequence of the sky 

ecoming of a dull red colour, and pre- 
senting a similar appearance to what 
it does during an extensive conflagra- 
tion. It was accordingly M pposed 
that a very dreadful fire had broken 
out somewhere very near London, and 
accordingly the engines of the different 
establishments were immediately got 
ready to proceed to any part of the 
town where the fire might be found to 
have occurred. A correspondent in 
the ** Times" states, that Mr. Broad- 
wood, the superintendent of the engine 
establishment in Watling-street, ac- 
companied by eight of his men, pro- 
ceeded with an engine towards the spot 
where the destructive element appeared 
to be raging. On arriving at Clerken- 
well Green, where the fire was at first 
reported to exist, he was joined by the 
engines from the Whitecross-street, 
Farringdon-street, and Holborn sta- 
tions, which were proceeding towards 
Clerkenwell prison, that building hav- 
ing been stated to be in flames. From 
that spot the scene of the supposed 
devastation appeariug to be more dis- 
tantly situate than was at first antici- 
pated, and various localities, such as 


Islington, Holloway, Highgate, Horn- 
sey, the New Cattle Market, Ball’s 
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Pond, &c. having been assigned it, 
Mr. Broadwood determined 3 
engines in each of these directions, 
whilst he returned to Watling- street to 
wait authentic. intelligence of the pre- 
cise spot. Тһе. engines from the 
Crown-street, and other more western 
stations, had, in the mean while, pro- 
ceeded towards Camden-town, Hamp- 
stead, aud Finchely, the supposed fire 
appearing from that part of the town 
to be in one of those directions ; but 
after scouring the country for miles 
round, the whole of the engines re- 
turned to their respective stations, it 
having been discovered that the ap- 
pearance of the sky had been caused 
by the aurora borealis. It is some- 
what singular thet in various parts of 
France similar confusion was created, 
from its being generally supposed that 
a great fire bad broken out in the dif- 
ferent towns where the aurora was 
visible. It was not seen in Paris, but 
appeared with great brilliancy at 
Nautes, Strasburg, and several smaller 
towns. About November, last year, 
the aurora was seen in London, but 
did not then present so fine an ap- 
pearance. 
(To be continued. ) 
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Uxner, this head it is. our intention, 


occasionally, to give a short analysis of 


good works of natural philosophy, and 
indeed on any subject with which we 
think our readers should become ac- 
quainted. These reviews will not be 
confined to books recently published, 
but those which have been before the 
public some time, if they are deserving 
of notice, will also have a place in our 
„Library.“ Thus, after a little time, a 
person desirous of knowing which are 
the best works to consult on any sub- 
ject—particularly those connected with 
science and art, will be able todo so by 
merely referring to Tux MECHANIC ; 
and another advantage will be, that per- 
sons having but little money to expend 
in the purchase of books, will know how 
to lay it out to the best advantage. 
Arnott's Elements of Physics. 

We think this is the best book on na- 
tural philosophy that has ever been pub- 
lished. The most profound truths are 


explained in a manner so perspicuous, 
that we think every one who can read 
and possess common sense, can under- 
stand them. 
play of learning, no unnecessary “ hard 
names,” in this excellent work. But all 
the grand laws of nature are explained 
by simple and familiar illustrations, 
which no one can misunderstand. How 
different this to most works on philoso- 


There is no pedantic dis- 


hy ! The manner in which Dr. Arnott 
as arranged his subject is peculiarly 


calculated to impress it on the mind. 
Each chapter is prefaced witha synopsis 
of what it contains, and the principle it 
is intended to illustrate is also clearly 
stated. 
into parts, devoted to the explanation of 
some fact connected with, or dependant 
on the law stated in the synopsis; aud 
any important word, as 


Then each chapter is divided 


atom,“ 
“inertia,” “friction,” &c., is illustrated 


by numerous examples, most of them fa- 
miliar to usin our every-day occupations 


The first volume of the Elements of 


Physics embraces mechanics, pneuma- 
tics, hydraulics, acoustics, and the ge- 
neral properties of matter ; 
volume treats of the imponderables— 
light, heat, electricity, magnetism, and 
the elements of astronomy. ‘Thus a per- 
son possessing these volumes has the 
means of acquiring more correct know- 
ledge than was known to the most emi- 
nent philosophers of old. 


the second 


We much regret that the cost of Dr. 
Arnott's book prevents those for whom it 
is so well adapted (the working classes) 
from obtaining it. The wood-cuts are 
so numerous that we know the expense 
of printing must have been very great ; 
but the number of readers has so much 
increased, even since the ublication of 
the first edition, that we feel confident, 
if the book was brought out at half its 
present price, it would meet with more 
than double the number of purchasers of 
former editions. Even if it was brought 
out in weekly or monthly numbers, at 
its present price, it would be certain 
amply to repay the cost of publication. 
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Painting on Glass.—A foreigner is said 
to have discovered, in an old manuscript, 
the method by which the ancients were 
enabled to practise this art. It has been 
so long lost sight of, that its discovery is 
an event of some importance. 


INSTITUTISNG 


A most entertaining and instructive leen 
ture on the History of the Assyriea ang Ba» 
bylonian Monerchy, was delivered at 
Mr. Lemon’s, Palmer House Academy, 
Islington, by Mr, Chalklen, on Tuesday 
last. We are sorry aur limits will not 
allow us to enter into a detail of the me- 
rits of the speaker in our present Num- 
ber; we content ourselves therefore b 
referring to the announcement below, 

The Music Class of the London Mecha- 
nice’ Institution, gave & Concert on Tues. 
day evening last, which was well attended, 
and passed off with great eclat. The 
performance was highly creditable to 
the class. | 

A meeting was held on Monday even. 
ing at the Southampton Coffee-house, 
Chancery-lane, for the purpose of forming 
an asseciation to support Mutual In- 
struction Socleties, &c., with the loan 
of apparatus and diagrams; to illus- 
trate lectures when required. Rules were 
adopted, and a Committee appointed. 
Mr. Lewis, of 17, Edward.street, Hamp- 
stead.road, is the Secretary.— From в 
Correspomient. — | | 


LECTURES DURIXG THE WEEK. 
Western Literary and Scientific Institu. 
tion, 47, Leicester-equare.—THURSDAY, 
Nov. 10, at half-past Eight, LECTURE by 
Mr. Cowper on Engraving and Paper 

- Making. 

London Mechanics’ Institution, Southamp- 
ton Buildings, Holborn.—Fripay, Nov. 
4, at half-past Eight, Rev. W. J. Fox, 
Lectunr on the Study of the Philosophy 
el the Human Mind.—WEDNEsDay, 
Nov. 9, Dr. Ritchie, ТЕСТОВЕ on Optics. 


Lambeth Literary and Scientific Institu- 
tion, Waterloo Bridge-road.— TUEsDay, 
Nov. 8, at half-past Eight, Dr. Ritchie, 
Lecrure on Machinery. 

Ialington Literary and Scientific Society.— 
Thursday, Nov. 10, at Eight o'clock, 
Mr. Sheridan Knowles, Lecture on the 

«Drama. 

Eastern Lit. rary and Scientific Institution, 
88, Hackney-road,— Tuesday, Nov. 8, 
at half-past Eight, T. R. Jones, Esq. on 
the Structure and Habits of Inseots. 

London Institution, Finsbury Circus.— 

^ Monday Nov. 7, at Seven o'clock, W. 
T. Brande, Esq., on Chemistry. 

Palmer House Academy, Holloway Road.— 
Tuesday, Nov. 8, at Seven o'clock, Mr. 
Chalklen, Lecture on the Sublime in 
Objects and in Writing. 
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To revive old rung. Boll gall nuts 
ia wine, then, with a sponge dipped in the 
liquid, wipe ever the lines of the eld 
writing, and all the letters will again ap- 
pear diatincgly.visible. This sho not 
be attempted with documents that are re. 
quired to be preserved, as it has a ten- 
dency to destroy the material, But when 
it is required to decer any old writing 
in order to copy it, the above receipt wi 
be found useful. ж. 

Power of the Windmill.—A windmill 
with four sails, measuring’ sevénty feet 
from the extremity of ane sail to that of 
the opposite one, each being six feet and 
a half in width, is eapable of rising 926 
peunds 232 feet in а minute; and of 
working, on an average, eight hours а 
day. This is equivalent to the work 2 
thirty-four men; twenty-five square fee 
of canvas performing the average work f 
a day labourer. A mill of this magnitude | 
seldom requires the attention of more than 
two men; and it will thus be seen that, 
making allowance for {ts irregularity, 
wind possesses & desided superiority ‘over 
every species of animal labour. 


To prevent Burning the Pingers.— Now 
that Christmne will soon Бе here, we 
dare say most of our young friends "ш 
be glad to learn how they may play а 
snap dragon ” without. any fear of burn- 
ing their fingers. If oherry- tree gum and 
alum be pounded together, in equal quan- 
tities, and the powder mixed with some 
strong vinegar, which must then be left in 
a vessel over hot ashes, for about four. 
and-twenty hours, anything rubbed witli 
this composition, after it has become cold, 
will not burn. МЕ 

Greatest eat of Water.—Water, when 
exposed in an uncovered vessel to the 
action of heat, can never be raised to a 
higher temperature than 212%, the boiling 
point; because, when this degree of heat 
is attained, steam begins to be given off, 
and all the additional beat to which the 
water is exposed, will therefore be en. 
gaged in producing steam, and not in in- 
creasing the heat of water. 

Horses v. Men.—W hen private carriages 
first became common in this country, an 
act of Parliament was past to prevent 
the too great adoption of these vehicles, 
lest the horses should consume the foed of 
the poor. | 
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10 THE PENNY 
THE GREENWICH RAILWAY. 

Or all the applications ofthe steam en- 
gine to purposes of utility, the most im- 
portant, perhaps, is its employment on 
rail-roads. The civilization of every 
country depends so much upon the fa- 
cility with which the inhabitants of one 
part cancorrespond with those of another 
that it is invariably found, that where 
the means of travelling are difficult and 
uucertain, the people are not only igno- 
rant, but the useful arts are in a very 
low condition among them. Every en- 
lightened Government have been aware 
of this fact, and the circumstance, that 
the Romans paid so much attention to 
the formation of good roads, is a proof 
how important the subject was consi- 
dered, even in thesemi-barbarous age— 
compared with the present—-in which 
they lived. We need not, however, 
refer to such remote periods, for proofs 
of the absolute necessity for certain and 
easy modes of conveyance, in order to 
promote the welfare ofacountry. Many 
Continental nations offer melancholy in- 
stances of the truth of this, and until 
their means of internal communication 
is very much improved, there can be 
but little hope entertained of the politi- 
cal and social amelioration ofthe people. 
The commerce of acountry likewisede- 
pends on the ease with which the mer- 
chandize, brought from foreign parts, 
can be conveyed from the ports at which 
it is landed, iuto the interior of the 
country, where it wil] be consumed. 
Indeed, the advantages which must in- 
evitably follow, where the means of ac- 
complishing thisobject exist, must be so 
evident to every one wbo will take the 
trouble to think upon the subject, that it 
is rather suprising rail-roads have not 
been generally adopted in England long 
ere this. 

The London and Greenwich Railway 
is the first that has been opened, having 
its commencement in London ; and the 
remarks we have just made on the im- 
portance of railways generally, apply 
with particular force to this one. ]t 
commences on the Southwark side of 
London Bridge, and proceeds in a 
straight line, till it arrives at Deptford, 
to which place it isonly finished. Here 
it sends off a branch, which runs nearly 
parallel with Deptford Pier ; and when 
completed, the Railway will make a 


MECHANIC. . - 


slight bend to the left from this párt of 
the line, and then go on direct to its 
termiuation, near Thornton-row, in 
Greenwich. The Railway is built 
on arches, formed of brickwork, about 
29 feet high, and has two lines of 
rails for the carriages. A parapet is 
erected on each side, and the roadway 
between them is 22 feet wide. If, how- 
ever, it should be found necessary at any 
future time to add an additional] line of 
rails, the Company will have the power 
of doing so, as they have purchased the 
pone on each side, to the extent of 95 
eet. The number of arches which form 
tbe viaduct, between London Bridge and 
Greenwich, is about 1000, and the work- 
manship of them is of the very best de- 
scription. 100,000/. has been paid for 
their construction alone. | 
Of course, for au undertaking of this 
kind, a very great sum of money is ne- 
cessarily required. "The capital raised 
by shares amounted to 400,000/., which 
has all been paid up; and in addition to 
this, 133,000/. has been borrowed by the 
Company, for the purpose of completing 
the works. The ground which has not 
been used for the Railway, although 
purchased, is, however, valued at up- 
wards of 112.0002. ; and considering 
satisfactory manner in which the work 
has been finished, we think the pro- 
prietors may congratulate themselves 
that more money has not been required, 
particularly when it is considered how 
valuable the greater portion of the land 
is through which the Railway passes. 
The Rail-road has been opened for 
some time, from a short distance beyond 
London Bridge to Deptford ; the line 
having been completed thus far for seve- 
ral months. The fare has been sixpence 
each person, and the number of passen- 
gers who have travelled on the Railwa 
is quite surprising, From the 10th to 
the 26th of October they amounted to 
31,707. During the afternoon of 
Easter Monday, 6312 persons passed 
between London and Greenwich, and 
back, upon it. At that time only one 
engine, with a train of seven carriages, 
was employed, and the time occupied in 
each passage was about seven minutes. 
The distance, was only two miles and a 
quarter: the length of the Railway is 
about three miles and a half. It is cal- 
culated that the passage, to and from 
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Greenwich, will occupy about ten mi- 
nutes. The Company are prohibited 
from taking higher fares than are di- 
rected by their Act of Parliament ; and 
the following are thecharges determined 
on, now the Railway is finished :— 

By the first classcarriages 1s. Od. 
second ditto Os. 9d. 
third ditto Os. 6d. 

Persons who reside at Greenwich, or 

who have frequent occasion to travel on 
the line, will be allowed to do so on 
paying a certain sum quarterly. Some 
individuals have found fault with the 
Company for not having one fare only, 
and that sixpence. But the directors will 
be the best judges of the policy of con- 
tinuing their present fares; and no doubt, 
if they find the charge can be reduced, 
they will do so. At any rate it will be 
a great saving to persons living at Green- 
wich, who have occasion to come to 
town every morning ; for besides gain- 
ing a great deal of time—about 45 mi- 
nutes each journey, or nearly 600 hours 
in the course of a year—an individual 
who travels by the first-class carriages 
of the Company, instead of going inside 
the stage coach: will save upwards of 
304. per annum. 

Kt is intended that a train shall leave 
London for Greenwich every quarter of 
an hour, and returnat the same intervals. 
Each carriage will hold thirty persons; 
and from twelve to fourteen carriages 
ean be attached to one engine. Оп ex- 
traordinary occasions, such as Easter or 
Whitsun Monday, the engine will leave 
every ten or five minutes, or oftener if 
necessary. The whole line will be 
lighted with gas, and the travelling will 
therefore be as easy by night as by day. 

Of the greatadvantages ofthis Railway 
we have not occasion to say much, they 
must be so very evident. If the sanction 
of Parliament can be obtained to an act 
for carrying it on to Gravesend, Chat- 
ham, Canterbury, and Dover, a direct 
eommunication will be at once opened 
with the continent. In addition to this, 
London can then be supplied with fish 
with much greater expedition than at 

esent ; and from the farmers near the 
ine having an opportunity of conveying 
their stock to London with great facility, 
of course the prices of the various neces- 
saries of life will be much reduced in 
the Metropolis. The steam-boats also, 
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which experience so much difficulty in 
passing up the Pool, particularly atnight 
time, will most probably disembark their 
passengers at Deptford Pier, and thus 
many of the accidents that are so fre- 
quently occurring, from small boats and 
barges being run down by steamers in 
the Pool, will be prevented. In addition 
to this, many of the inhabitants of Lon- 
don will be able tolivea little way out 
of towh : saving in rent, as much asthey 
will expend in paying for their passage, 
and having the advantage of sleeping in 
the country. 

The Railway has been constructed 
under the superintendence of George 
Landmann, Esq., engineer, and by Mr. 
M‘Intosh, the architect; and great praise 
is certainly due to them for the skilful 
manner in which it has been completed. 

The opening of the line was to have 
taken place on Tuesday, the Ist of Nov., 
but in consequence of the iron work of 
the bridge over Bermondsey-street not 
having arrived in time, this interesting 
event is postponed fora few days. When 
it does take place, we shall have the 
pleasure of presenting our readers with 
an exact representation of the entrance 
of the Railway as it appears on the oc- 
casion. Тһе drawing will be taken on 
the spot by an eminent artist. 


— - 3 
THE HUMAN BODY. 


FIRST ARTICLE. 
À nisTINGUISHING characteristic of all 
living beings, is, that the particles 
of matter of which their bodies are 
composed, are in a constant state 
of change. It appears that matter— 
the term given to every thing appre- 
ciable by the senses—can only retain 
life for a certain definite period ; and 
hence every living thing, animal and 
vegetable, must, at one time or another, 
cease to exist: it must die, and the 
elements of which it is composed, will 
combine in different proportions to 
form a part of other animals or plants. 
It must not be supposed from this, 
however, that the same matter which 
forms the organized body while young, 
will continue a constituent part of it, 
and alive, until life becomes entirely 
extinct. Such an opinion would be 
exceedinly erroneous. A living body 
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does not continue exactly the same for 
two moments together. A continual 
change is taking place in it: old par- 
ticles of matter, that have become 
unfit for the purposes of life, are being 
thrown off from the body, and fresh 
matter is being assimilated to supply 
their place. The power by which this 
process is conducted is peculiar to liv- 
ing beings, and distinguishes them from 
unorganized or dead matter, which 
has no such power. 

We intend to confine our remarks on 
this subject to the human body, and 
shall only notice the lower species of 
animals, as illustrations. We there- 
fore omit all mention of the manner in 
which the function is performed in 
animals below mau in the scale of 
existence, and proceed at once to de- 
scribe some of the more remarkable 
circumstances connected with the phy- 
siology of our own bodies. In doing this 
we hope to be able to prove to every 
reader of Тик Penny MECHANIc, with 
the assistance of wood-cuts, how highly 
interestiug is the study of his own 
frame, and how essentially necessary it 
is that every one who wishes to pre- 
serve his health, should know some- 
thing about it. 

It has just been said that the parti- 
cles of which all living beings are com- 
posed, are iu a continual state of 
change. This holds true with respect 
to man as well as with respect to other 
beings. Our bodies are not the same 
bodies now, that they were three 
months ago, or even thrce hours ago. 
A great portion has changed its struc- 
ture; it has become unfit for the pur- 
poses of life; is being gradually con- 
veyed out of the system ; has been 
dissipated in the atmosphere, and its 
place supplied by the food we have 
partakeu of since. A person who has 
never thought upon the subjeot will 
pons be surprised to learn, that he 
oses between four and six pounds 
weight, every twenty-four hours, by 
perspiration alone, and that this takes 
pace in winter, as well as in summer ; 

ut such really is the case. 

Perspiration is of two kinds—per- 
ceptible and imperceptible. The per- 
ceptible perspiration is that which be- 
dews Ше body after strong exercise, 
aud is generally termed sweat; the 


imperceptible perspiration is so called 
because we do not pereeive it so pal- 
pably as we do in the former. If any 
one, however, places his hand for a few 
moments on a looking-glass, he will 
then be able to observe it, as it will 
form a slight moisture on the glass. 
Now, when it is recollected that this 
perspiration is being constantly given 
off from the whole surface of the body, 
night and day, it will not appear so 
surprising that we lose so much from 
this cause. Another source of waste 
is the vapour from the Jungs. This, 
though trifling in quantity each time. 
the breath is expired. or driven out of 
the chest, amounts to a considerable 
quantity in the course of twenty-four 
hours. Messrs. Lavosier and Seguin 
made a series of very accurate experi- 
ments, to determine the exact waste of 
the body from these two causes. They 
proceeded as follows: — Having di- 
vested themselves of their clothes, they 
were inclosed in a varnished silk bag, 
with no opening except a small place 
to breathe through, and which orifice 
was glued round the mouth, so that all 
the perspiration from the body was of 
course prevented from escaping into 
the atmosphere. Before entering the 
silk bag, the experimenters were accu- 
rately weighed, and the exact weight of 
the bag was also ascertained. After they 
had been inclosed for an hour, they were 
taken out, and again weighed. It was 
found they liad lost a certain weight, 
and, in weighing the bag, it was found to 
have gained not quite as inuch. After 
many experiments, it was from this 
concluded, that the difference between 
the amount lost by the body, and 
gained by the bag, must have been 
iven off in vapour from the lungs. 

avosier and Seguin therefore state, 
that the average loss every twenty- 
four hours by perspiration from the 
body, and by the halitus, or vapour 
from the lungs, is about the quantity 


just mentioned. At different periods 


of the year, and even of the day, there 
is a slight difference, but the above 
may be considered a fair average. 

The loss by insensible perspiration 
is much greater than by what is com- 
monly termed perspiration, which is 
only an accumulation of the former. 
If a person looks closely at his hand, 
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even with the naked eye, he will per- 
ceive on the little ridges which run 
across it, rows of very minute orifices. 
It is through these that the perspiration 
is given out, and they are as numerous 


over the whole surface of the body, as gressing thus far. 
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going to dilate on any of the “ills that 
flesh is heir to;" we propose only to 
give a simple description of the physi- 
ology, not of the pathology, of the body, 
and the reader must excuse us for di- 
It may be men- 


they are on the hand. When the hand ' tioned, however, before quitting the 


is warm, the perspiration oozing from 
them may be seen to glitter in the sun ; 
and the little black spots, about the 
size of a pin's bead, which frequently 
show themselves on the chin, and about 
the face, and which, when pinched, 
discharge what is frequently believed 
to be an insect, are nothing more than 
accumulated perspiration in these little 
vessels. Another example may be 
found in the circumstance that some 
persons have a peculiar odour, par- 
ticularly when they get warm; this is 
caused by the imperceptible perspira- 
tion. It is the same with many of the 
lower animals, particularly those which 
are carnivorous, or feed on flesh. 
Every one who has visited a collection 
of wild beasts, must have perceived it. 
Again, it frequently happens that thin 
persons require more food than others 
who are much fatter. This is princi- 

ally in consequence of the former 
osing more substance by the means 
we have been describing. Anxiety and 
deep thought also generally cause the 
function to be more active. Shakspeare 
noticed this fact. In the play of Julius 
Cesar, he makes Cesar say, Yon 
Cassius hath a Jean and hungry look; 
he thinks too much. I would that he 
were fatter:" and again, “ Let me 
have men about me that are fat ; sleek- 
headed men, and such as sleep о’ nights.“ 

When perspiration is suddenly 
checked, indeed, whenever it is stop- 
ped at all, it produces one of the most 
dangerous maladies—because the most 
neglected—of any to which the people 
of this country are subjected -e mean 
a common cold. It is in order to pro- 
mote perspiration, when persons are 
suffering trom this, that they are re- 
commended to put their feet in warm 
water, and take “slops.” And the 
only chance spirits-and-water have of 
curing a cold, is by exciting perspira- 
tion. They sometimes do this, but 
more frequently fail, and make the 
patient worse than he was before he 
drank them. We are not, however, 


subject of perspiration, that the waste 
of the body, from this cause, is fear- 
fully seen at the commencement of 
that. dreadful disorder, comsumption, 
when the bed of the unhappy patient is 


| often completely saturated withit. Two- 


| 


re P U —nÀ— ——— MÀ e ̃ ⅛˙Ü¹äẽK. — n — — MEN 


thirds of the people of England are said 
to die of consumption; and, in every 
three cases out of four, it is occasioned 
by a neglected “ cold.“ | 

Having thus described some of the 
principal causes which are constantly 
ер to remove excrementitious 
matter from the body, and which in 
the course of from three to four years, 
change every portion of the human 
frame, so as to make us entirely dif- 
ferent beings; we shall in our next 
paper commence the subject of diges- 
tion—the function by which the food 
we eat is prepared to supply the place 
of the matter lost, by the means we 
have been describing. 


nr d 


THE VAUXHALL BALLOON. 


Tuis balloon has ascended several 
times merely to gratify the curiosity of 
the inhabitants of the metropolis; on 
Monday last it ascended for a more 
useful purpose, viz., to make an expe- 
rimental voyage, and, if possible, to 
cross the Chaunel, and descend on the 
continent. Mr. Green had for some 
time resolved to endeavour to accom- 
plish this object, but the time when the 
experiment should be made, if it were 
fixed at all, was kept quite secret. On 
Monday morning the weather proving 
favourable, and the wind blowing in 
the desired direction, it was determined 
that the ascent should take place that 
day. Accordingly, at seven o'clock in 
the morning the inflation of the bal- 
loon commenced, and by about one 
o'clock all was ready for the aeronauts 
to proceed on their voyage. At twenty- 
six minutes after one, three gentlemen, 
Messrs. Green, Monck Mason, and 
Holland, entered the car, and the bal- 
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loon directly ascended. Very few per- 
sons were about the gardens, іп cange- 
quence of the proceedings not haying 
been made public. The appearance of 
the balloon as it rose was finer, we 
think, than on any previous occasion ; 
it appeared quite full of gas, and the 
colours of the silk were seen to great 
advantage. Above a ton of ballast was 
placed in the car, and the balloon may 
therefore continue up a very long time, 
by relieving it gradually of this weight. 
It was not intended, however, to con- 
tinue any very great oh tet of time in 
the atmosphere, although the voyagers 

rovided themselves with everything 
it was thought probable they might re- 

uire during the time they continued 
there, such ag ham, fowls, brandy, &c., 
also some celd coffee, to warm which, 
they took with them a quantity of un- 
slack lime. In order to provide against 
accidents, in case they could not de- 
scend while daylight continued, they 
had a number of blue-lights with them, 
which they could ignite, and throw out 
of the car, and by the lign thus ob- 
tained, learn the nature of the country 
tbe ballon was passing over, Mr. 
Green and his friends were also pro- 
vided with pasporta, and a letter to the 
King of Belgium from the Embassy in 
London. It was expected that the 
balloon would most likely reach the 
French Coast by about six or seven 
o'clock; but this is entirely matter of 
conjecture, as it is impossible to sa 
what currents of air it might meet vith 
wbich would either facilitate or retard 
its progress. 

Since the above. was written, the 
Mayor of Dover has addressed a letter 
to the proprietors of Vauxhall Gardens, 
inclosing one from Mr. Green, which 
was thrown out of the balloon into 
Dover, about five o'clock on Monday 
afternoon. The balloon was then pro- 
ceeding in a S. E. direction, and at dusk 
hung out a light from the bottom of the 
car. The Morning Chrenicle of Thurs- 
day states, that the aeronauts descended 


at St. Omers, France, at seven o'clock: 


on Tuesday evening. This ia most 
probably a misprint for Monday, as we 
do not suppose Mr. Green remained up 
all night. 


FRUITS OF CIVILIZATION. . 

Ін England а man of small fortune ma 

cast his looks around him, and say wit 

truth and exultation, “1 am lodged іп 
a house that affords me conveniences 
and comforts which even a king could 
not command some centuries о. 
Ships are crossing the seas іп eyery di- 
rection, to bring me what is useful to 
me from all parts of the earth. In 
China, men are gathering the tea-leaf 
for me; in America, they are planting 
cotton for me; in the West India 
Islands, they are preparing my sugar 
and my coffee; in Italy they аге feed- 
ing silk-worms for me; in Saxony, 
they are shearing the sheep to make 
me clothing ; at home, powerful steam- 
engines are spinniug and weaving for 


me, and making cutlery for me, and. 


mping the mines, that minerals use- 
ul to me may be procured. Although 
my patrimony was small I have post- 
coaches running day and night, on all 
the roads to carry my correspondence ; 
I have roads, and canals, and bridges, 
to bear the coal for my winter fire; 
nay, I have protecting fleets and armieg 
around my happy country, to secure 
my enjoyments and repose. Then, I 
have editors and printers, who daily 
send me an account of what is goin 
on throughout the world, among all, 
these people who serve me. And in a 
corner of my house, I have Books! the 
miracle of all my possessions, more 
wonderful than the wishing-cap of the 
Arabian tales; for they transport me 
instantly, not only. to all places, but to 
all times. By my books, I can conjure 
up before me, to vivid existence, all 
the great and good men of antiquity ; 
and for m individual satisfaction, I 
can make them act oyer again the most 
renowned of their exploits: the orators 
declaim for me: the historians recite : 
the poets sing: and from the equator 
to the pole, or from the beginning of 
time until now, by my books, I can be 
where I please." ‘This picture is not 
overcharged, and might be much ex- 
tended; such being God's goodness 
and providence, that each iudividual 
of the civilized millions that cover the 
earth, may have nearly the same en- 
joyments as if he were the single lord 
of all.—Dr. Arnot. 
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THE AURORA BOREALIS. 

In our last we noticed the circum- 
stances which attended the appearance 
of the aurora in the metropolis. We 
could not then afford room for a de- 
scription of the phenomenon itself, but, 
as it is highly interesting, we now add 
the following particulars :— 


In northern countries the aurora 


borealis is constantly visible during the 
winter evenings, and is frequently 
termed, from this circumstance, the 
northern lights. When they appear in 
this country it is generally during the 
spring and autumn, but very rarely 
with that splendour which distin- 
guishes them when seen near the 
North Pole. The. most remarkable 
appearance of them in England took 
place about thirty years ago, of which 
s very accurate description has been 
given by Dr. Dalton ; and as this will 
give our readers a very good idea of 
the phenomena. we quote from it. He 
says, his attention was first excited by 
a remarkable red appearance of the 
clouds, which afforded sufficient light 
to read by at eight o'clock in the even- 
ing, though there was no moon:— 

** From half-past nine o'clock till ten 
р.м., there was a large, luminous, hori- 
zontal arch to the south ward, almost ex- 
actly like those we see in the north; 
and there was one or more concentric 
arches northward. It was particularly 
noticed, that all the arches seemed ex- 
actly bisected by the plane of the mag- 
netic meridian. At half-past ten o'clock, 
streamers appeared very low in the S. E. 
running to and fro, from W. to E.; 
they increased in number, and begun to 
approach the zenith, apparently with an 
accelerated velocity; when, all onasud- 
den, the whole hemisphere was covered 
with them, and exhibited such an ap- 
11 as “т all description. 

he intensity of the light, the prodigious 
number and volatility of the bein the 
grand intermixture of all the prismatic 
colours in their utmost splendour, varie- 
gating theglowing canopy with tbe most 
luxuriant and enchanting scenery, af- 
forded an awful, but at the same time 
the most pleasing and sublime spectacle 
in nature. Every one gazed with asto- 
nishment ; but the uncommon grandeur 
of the scene only lasted about one mi- 
nute; the variety of colours disappeared, 
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and the beams lost their lateral motion, 
and were converted, as usual, into the 
flashing radiations; but even then it 
surpassed all other appearances of the 
aurora, in that the whole hemisphere was 
covered with it. Notwithstanding the 
suddenness of the effulgence at the 
breaking out of the aurora, there was a 
remarkable regularity in the manner. 
Apparently, a ball of fire ran along from 
east to west, and the contrary, with a 
velocity so great as to be barely distin- 
guishable from one continued train, 
which kindled up the several rows of 
beams one after another: these rows 
were situate befors each other with the 
exactest order, so that the bases of each 
row formed a circle crossing the mag- 
netic meridian at right angles; and che 
several circles rose one above another in 
such sort, that those near the zenith ap- 
peared more distant from each other than 
those near the horizon, a certain indica- 
tion that the real distances of the rows 
were either partly or exactly the same. 
And it was farther observable, that 
during the rapid lateral motion of the 
beams, their direction in every two 
nearest rows was alternate, so that 
whilst the motion of the one row was 
from east to west, that of the next was 
from west to east." 

The cause of the northern lights is 
unknown. It is su d, and there 
are some facts which aparantly sup- 
port the hypothesis, that they are te 
be attributed to the passage of elec- 
tricity through the higher regions of 
the atmosphere. At present, however, 
the subject is involved in much ob- 
scurity; and from the very few op- 
portunities philosophers have of seeing 
the aurora, it is extremely difficult to 
obtain accurate data to reason upon 

— - — 

ON тне Stupy оғ NArenaL Par 
LosopHy.—There is no occupation 
which so much strengthens and quick- 
ens the judgment as the study of na- 
tural philosophy. This praise has 
nsually been bestowed on mathematics; 
yet a knowledge of abstract mathema- 
tics existed with all the absurdities of 
the dark ages; but a familiarity with 
natural philosophy, which comprehends 
mathematics, and gives tangible and 
pleasing illustrations of the abstract 
truths, seems incompatible with any 
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ross absurdity. À man whose mental 

culties have been sharpened by ac- 
quaintance with these exact sciences, 
in their combination, and who has been 
engaged, therefore, in contemplating 
real relations, is more likely to discover 
truth in other questions, and can bet- 
ter defend himself against sophistry of 
every kind. We cannot have clearer 
evidence of this, than in the history of 
the sciences, since the Baconian me- 
thod of reasoning by induction took the 
place of the visionary hypothesis of pre- 
‘ceding times.— Dr. Arnott. 

How to extinguish a fire in a Chimney.— 
So many serious fires have been caused by 
chimneys catching on fire, and not being 
quickly extinguished, that the following 
method of doing this should be made as 
generally known as possible :—Throw 
some powdered brimstone on the fire in 
the grate, or ignite some on the hob, and 
then put a board or something in front of 
the fire-place, to prevent the fumes de- 
scending into the room. The vapour of 
the brimstone ascending the chimney, 
will then effectually extinguish the soot 
on fire. 

Power of the Steam Engine.—One of 
the largest steam-engines yet constructed 
is that at the United Mine in Cornwall; 
it can raise 80,000 Ibs. 100 feet high per 
minute; and to effectthis enormous labour 
it only requires about 30 Ibs. of coal for 
the same period of time. А labourer, 
working ten hours a day, cannot, at most, 
raise more than 3, 750 Ibs. one foot high 
per minute. The immense importance of 
the steam-engine, merely on account of its 
being able to concentrate its immense 
power in so small a space as the engine 
occupies, will at once be evident on com- 
paring the preceding statements.. 


INSTITUTIONS. 


BoTANICAL Society.—A general meeting 
of the members of this Society, and others 
interested in its objects, took place at the 
Crown and Anchor Tavern, Strand, Nov. 
зга, С. С. Grey, Esq., F. R. S., in the 
chair. This meeting was well attended, 
and we are happy to state, that some 
ladies eminent in botanical science were 
present, and took great interest in the 
business of the meeting. Several dona- 
tions cf books, and specimens of plants 
were announced ; new members admitted 
Fellows of the Society ; and an ably- 
written paper was read by D. Cowper, 
Esq., author of the Flora Metropolitana, 
on the growth of the common broad bean. 
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The next meeting will be beld on the 17th 
instant. 

ZooLocicAL SociETY.—The number of 
visitors to the Museum of the Society 
during the last month has been 325, and 
to the Gardens 8751. The Museum has 
been removed from Burton-street to 
Leicester-square. 

METEOROLOGICAL Society.—This So- 
ciety is about to be revived. А meeting 
will be held on Tuesday evening, the 15th 
instant, at 8 o'clock, in the committee- 
room of the London Mechanics' Institu- 
tion: Dr. Birkbeck, the President, will 
take the chair. | i 


LECTURES DURING THE WEFK,. 


London Institution, Finsbury Circus.— 
Monday Evening, Nov. 14, at Seven 
o'clock, W. T. Brande, Esq., on Che- 
mistry. Thursday, at One o'clock 
afternoon, Mr. Chalklen, on Taste. 

Western Literary and Scientific Institu- 
tion, 47, Leicester-square.— Thursday, 
Nov. 17, at half-past Eight, Mr. Cow- 
per on Engraving and Paper Making. 

London Mechanics’ Institution, Southamp- 
ton-buildings, Holborn.—Friday, Nov. 
18, at half-past Eight, Rev. W. J. Fox, 
on the Study of the Philosophy of the 
Human Mind.—Wednesday, Nov. 16, 
athalf-past Eight, Dr. Ritchieon Optics. 

Lambeth Literary and Scientific Institu- 
tion, Waterloo Bridge-road.— Tuesday, 
Nov. 15, at half-past Eight, Dr. Ritchie 
on Dynamics. 

Jslington Literary and Scientific Society.— 
Thursday, Nov. 17, at Eight o'clock, 
Mr. Elliott, on the Education of the 
Senses. 

Eastern Literary and Scientific Institution. 
—Tuesday, Nov. 15, at half-past Eight, 
. Mr. Hemming, on Chemistry. 

Southwark Literary Society.—W ednesday 
Nov. 16, at half-past Eight, T. R. Jones, 
Esq., on Natural History. 

Mutual Instruction Society, 16, Great 
Tower-street, City.—Monday, Nov. 14, 
at Eight o’clock, Mr. Neesom—Essay 
on Predestination. 


— ұязныатс--- 
TO CORRESPONDENTS. 


We are much obliged to W. F. G. W.” for the 
Acrostic, but we must decline communications of 
this nature. 

“ Mr. White, will see we have made use of his 
Letter. We shall be happy to hear from him. 

** A Friend " is perhaps not aware of the difficulty of 
correcting the press; we receive his observations, 
however, with thanks. 

All communications for the Editor to be left at the 
Publisher s. 
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THE STEAM ENCINE. 
NO. 11. 


IN tracing the history of the steam-en- 
gine, it should be borne in mind that 
the honour resulting from any inven- 
tion or discovery is not so justly due to 
the man who first proposes it, as it is 
to him who makes a practical applica- 
tion of such invention for the purpose 
of increasing the enjoyments and the 
happiness of his fellow-men. In other 
words, there is far more merit in ap- 
plying a discovery to purposes of utility, 
than there is in happening to be the 
first man to whom the invention may 
have occurred. There is nothing un- 
just towards inventors in this mode of 
reasoning. We аге always much 
obliged to a man for informing us how 
we may advance ourselves in the world, 
or increase our prosperity, but we are 
far more indebted to him who affords 
us the means of doing so. These re- 
marks apply, we think, particularly to 
many circumstances connected with 
the history of the steam-engine. The 
world is much indebted to the man 
who first pointed out the fact, that 
water can be converted into an elastic 
vapour, and afterwards coudensed into 
water again; but it owes much mere 
to Watt aud the other improvers of the 
steam-engine, for their application of 
this discovery. We must, however. 
award to every one his due share о! 
praise for assisting in producing the 
wonderful machine we are speaking of. 
Dr. Lardner has very properly re- 
marked that the steam-engine, as it 
at presents exists, is not the exclusive 
invention of any one individual ; it isa 
combination of inventions which, for 
the last two centuries, have been ac- 
cumuiating. When we attempt to 
trace its history aud to determine its 
first inventor, we experience the same 
difficulty as is felt in ascertaining the 
head of a great river: as we ascend its 
course, it becomes difficult. if not im- 
possible to distinguish it from its tri- 
butary streams; and it terminates in 
a number of threads of water, each in 
itself so insignificant as to seem un- 
worthy of being called the source of 
the majestic object which has excited 
the inquiry. Just so with the steam- 
engine. The machines that were first 
invented to act by the power of steam, 
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can no more be compared with the 
* great mover" of the present day, 
than can the trickling streams with the 
mighty river which they assist in 
forming. 

The first person of whom we have 
any record, who applied the power of 
steam for the purpose of producing mo- 
tion, was a Greek philosopher of the 
name of Hero, who lived about 2,000 
years ago. Не caused a hollow globe, 
having tubes opening into the atmo- 
sphere, opposite each ether, to revolve 
on two upright pillars, by means of an 
axis; and into this globe he conveyed 
steam (which was formed in a cauldron 
or vase underneath,) through one of 
the pillars that was made hollow, and 
had its bottom part inserted in the 
cauldron. Тһе steam made its escape 
from the globe through the tubes just 
meutioned, and by this means gave 
the globe a swift rotatory motion. 
This machine, which is termed an 
CElipile, was about the year 1590, pro- 
posed with a slight alteration, by a 
German writer, as an excellent means 
for turning a spit to roast meat upon. 
lt does not appear, however, that it 
was ever applied even to do so useful a 
purpose as this, being in fact nothing 
more than a philosophical toy, and only 
deserving mention, because it is the 
first piece of apparatus to which steam 
was applied as a moving power. 


About the beginning of the seven- 
teenth century, De Cavs, а French 
engineer, proposed to employ the elas- 
tic power of steam to raise water. 
(See our engraving in the front page.) 
This he effected in the following man- 
ner. He filled a hollow globe nearly 
full of water, into which a pipe de- 
scended above half-way down, and 
opened through the top into the 
atmosphere. He then applied heat to 
the water, and formed steam, which 
soon occupied the space between the 
surface of the water and the top of the 
globe. As the heat was continued, the 
expansive force of the steam increased, 
and, having no way to escape, it pressed 
on the surface of the water, and forced 
it up the pipe 6, which we have stated 
descended into it some depth. As the 
water was taken away by this means, 
more was supplied, through another 
pipe opening into the boiler, furnished 
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with a stop-cock o. This was the ear- 
liest application of high-pressure steam 
with which we are acquainted. 

The first person who appears to have 
applied steam to an useful purpose, 
vas Branca, an Italian. He tormed a 
boiler, which he represented in the 
shape of a human head and thorax, to 
which heat was applied, until steam 
was formed from the water contained 
in it. The steam was allowed to 
escape through a tube in the mouth of 
the figure, and was directed against a 
wheel, formed with a flat board, or 
vanes like a windmill. This was 
driven round by the vapour striking it, 
and a pinion beiug attached, motion 
was by this means given to machinery, 
ЫТЫ was employed іп а pounding 
mill. 

After this period, the properties of 
steam began to be better known by 
practical men, and was employed in a 
variety of ways to raise water in foun- 
tains, &c.; but none of them are suffi- 
ciently interesting to deserve particular 
notice in this paper, being little more 
than specimens of ingenuity misap- 
plied, or unable to produce any useful 
result. 

The next individual whose name is 
associated with the early history of the 
steam-engine, is the Marquis of Wor- 
cester, a nobleman of the reign of 
Charles the Second. In 1663 the Mar- 
quis published a book which he called 
* A Century of Inventions," being an 
sccount of one hundred discoveries 
which he claimed as his own. Amongst 
the rest, he says,— 

“I have invented an admirable and 


forcible way to drive up water by fire, not 


by drawing or sucking it upwards, for 
that must be, аз the philosopher calleth it, 
infra арЛағат activitatis, which is but at 
such a distance, but this way. hath no 
bounden, if the vessel be strong enough; 
for I have taken a piece of a whole can- 
non, whereof the end was burst, and fil- 
led it three-quarters full of water, stopping 
and screwing up the broken end, as also 
the touch-hole, and making a constant fire 
under it; within twenty-four hours, it 
burst and made а great crack ; so that, 
having a way to make my vessels so that 
they are strengthened by the force within 
them, and the one to fill after the other, I 
have seen the water to run like a constant 


fountain-stream forty feet high. One ves- 


sel of water rarified by fire driveth up 
forty of cold water, and a man that tends 
the work is but to turn two cocks, 
one vessel of water being consumed, an- 
other begins to force and refill with cold 
water, and so successively, 
tended and kept constant, which the self- 
same person may likewise abundantly per- 
form in the interim between the necessity 
of turning the said cocks.”’ 


thar, 


the fire being 


This description is supposed by some 


persons to have given the first idea for 
the many and great improvements that 
were afterwards made in the construc- 
tion of the steam-engine. 
sons, on the contrary, deny that auy 
very great praise is due to the Mar- 
quis, because lie does not state in what 
manner the engine is to be constructed ; 
aud, as no proof has ever been adduced 
that he formed one himself, they con- 
sider his invention entitled to very little 
respect. 
ject, we shall enter more particularly 


Other per- 


In our next paper on this sub- 


into the merits of the Marquis's inveu- 
tion. 


— 
THE AIR СОМ. 


Тнв atmosphere in which we live is an 
elastic fluid. A portion of it can be 
compressed, so that it shall not occupy 
a twentieth of a fortieth part of a space 
it naturally fills, 
moval of the pressure 
condensation has been effected, the air 
will expand to its original volume. 
There is a continual tendency in con- 
densed air to do this, and the expansive 
power or force with which the air en- 
deavours to regain the d ев it pre- 
viously occupied, will o 


and yet, on the re- 
by which this 


course de- 
pend upon the degree to which it is con- 
densed. This is the case with all 
elastic bodies. If we employ a slight 
force to bend a piece of steel watch- 
spring, it will have a recoil equal to 
the power employed in bending it. If 
we employ a greater force, the result 
will be the same; and this holds true, 
not of a watch-spring alone, but of all 
elastic bodies, and amongst the rest, of 
the air. It is in order to make avail- 
able this property of the atmosphere 
that the air-gun is constructed. The 
engraving, fig. 1, represents a section 
of one. It consists of two barrels, one 
from which the bullets are driven, 4, 
and a large barrel, E, c, p, L, on the 
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outside of it. There is a syringe, 8, M, 
fitted in the stock of the gun, by which 
the air is injected and condensed in 
the cavity between the two barrels, 
through the valve E Р. The ball x is 
put down into its place, in the small 
barrel, with the ramrod, as in any 
other gun. At L, is another valve, 
kept down by a spring seen at r, which 
valve, being opened by the trigger o, 
ermits the air to come behind the bul- 
et so as to drive it forwards. If this 
valve be opened and shut suddenly, 
one charge of condensed air may be 
sufficient for several discharges of bul- 
lets; but if the whole air be dis- 
charged on one single bullet, it will 
drive it out witha greater force. "This 
discharge is effected by means of a 
lock, placed as in other guns: for the 
trigger being pulled, the cock will go 
down and drive the lever o, which will 
open the valve T, L, and let the air in 
upon the bullet к. 

This gun will perhaps best explain 
the principle on which air-guns are 
constructed, although, in the present 
day, this kind is but seldom used. 
Great improvement was made in it by 
Dr. Ellis, by which the air is not con- 
densed in the stock, but in five or six 
hollow copper balls, about three inches 
in diameter. These are fitted to a 
screw on the lock of the gun, and are 
so furnished with valves as to retain at 
pleasure the air forced into their cavi- 
ties, so that they may easily be carried 
about from place to place, ready 
charged with condensed air, and the 
gun itself is rendered as portable as the 
smallest fowling-piece. 

The one most generally in use, how- 
ever, is that represented by fig. 2. It 
consists of a common barrel, and under 
the lock is a round steel tube, having a 
small moveable pin in the inside, which 
is pushed out when the trigger is 

ulled by the spring work within the 
ock: to this tube a hollow copper 
ball, charged with condensed air, is 
screwed on, having a valve opening in- 
wards. It will be seen, therefore, that 
when the trigger is pulled, the move- 
able pin in the steel tube is forced sud- 
denly against this valve, thereby open- 
ing it, and allowing a portion of the 
condensed air to escape into the barrel, 
along which it forces the bullet that 
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has been previously introduced, and 
thus the gun is discharged. The man- 
ner in which the air is condensed we 
shall take the opportunity of describing 
more particularly, at some future time, 
but as several accidents have occurred, 
in consequence of persons incautiously 
leaving the copper ball highly charged 
with condensd air, we think it right to 
mention, that a portion, at any rate, 
should always be discharged before 
laying the gun by. А copper ball may 
be able to bear the expansive pressure 
of the air with which it is charged, 
if the temperature of the ball continue 
the same, but if it increases—if the 
ball becomes warmer—of course the 
atmosphere withinit acquires a greater 
expansive force, which the ball may 
not be able to withstand. In all cases 
where a considerable force is required, 
and consequently a great condensation 
of air, it will be requisite to have the 
condensing syringe of a small bore, 
perhaps not more than half an inch in 
diameter; otherwise the force requi- 
site to produce the compression will 
become so great, that the operator can- 
not work the machine: for as the pres- 
sure against every square inch is, 15 lbs., 
and against every circular area of an 
inch diameter 12 lbs., if the syringe be 
an inch in diameter, it will require a 
force of as many times 12]bs. as the 
density of the air in the receiver ex- 
ceeds that of the common atmosphere ; 
so that when the condensation is ten 
times, the force required will be 
120 lbs., whereas, with an half-inch 
bore, it will only amount to 30 lbs. 
Besides the air-guns we have de- 
scribed, there are some others, the par- 
ticulars of whichit was not necessary- 
to mention. In the London Encyclo- 
реа, to which we are indepted for 
part of the materials for this descrip- 
tion, the reader will find the subject 
reated of more fully, and longer de- 
scriptions given than we have been able 
to give. ` 
— не 

HILL’S ROTARY PRINTING MACHINE. 
Ix the “ Repertory of Patent Inventions 
for November, there is a very interesti 
account of this new machine, from whe: 
we have derived the following particu: 
respecting it :— 

The steam printing press was introdi. 
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at the close of the year 1814, before which 
time all printing was done by hand. 
presses, and tbe rate at which large sheets, 
as newspapers, were printed, scarcely ever 
exceeded 300 single impressions in an 
hour. 'The impressions being on one side 
only of the sheet of paper. The incon. 
venience this occasioned will perhaps be 
better understood, when it is mentioned, 
that the printers of large newspapers, con- 
fined in their operations by the slowness 
of the hand-press, frequently had no re- 
source, under the pressure of urgent de- 
mand, but to set up a portion of their mat- 
ter in duplicate, at an expense of some 
thousands per annum. When, however, 
the machine presses were brought into 
action a great increase of speed was at 
once obtained. During the twenty-one 
years which have elapsed since their in- 
troduction, various and important improve- 
ments have been effected in their con- 
struction, and by the rapid and powerful 
machines now used in printing the daily 


newspapers, the surprising number of 


4000 single impressions is sometimes 
given off in an hour. The inventor of the 
machine which is the subject of this 
paper, believes that he has effected im- 
provements by which the rate of printing 
just named, great as it is, may be still 
further increased, and that in no trifling 
degree. His machine being worked by 
two men, can be made to throw off sheets 
of the size of the evening newspapers, at 
the rate of 7000 or 8000 perfect copies 
рег hour. In order to explain the means 
by which this advantage is proposed to be 
obtained, it is necessary to notice shortly 
the construction of the machines now com- 
monly in use. The type necessary to the 
printing of one side of the sheet, consist- 
ing (for a newspaper) of about 100,000 
separate pieces, are collected, and being 
arranged in proper columns, the mass is 
placed in an iron frame called a chase, 
which binds it firmly together, and the 
ferm (as the chase filled with type is 
technically called) is then transferred to 
the machine, where it is secured upon a 
strong iron plate, which plate being 
mounted upon truck wheels, forms a car- 
riage ; and there is a small rail-road for it 
t von. When the machine is in 
irriage, with the form upon 

race of the type constitutes 
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friction of the surface of the type acting 
upon thelr lower sides as it runs under 
them. Next the form, being now inked, 
passes under a large revolving iron cylin- 
der about the form and size of an ordinary 
double drum ; this lies horizontally, and 
its curved surface is covered by a closely- 
wove blanket bound tightly upon it. The 
paper as it is supplied to the machine, 
is made partly to encircle this cylinder, 
being held against it by tapes which move 
with thecylinder. The surface of the type 
moving horizontally, and the surface of 
the blanket-covered cylinder revolving 
with the paper uponit, having exactly the 
same speed, and as the type passes under 
the cylinder, the side of the cylinder 
which bears the paper is brought under- 
most, and presses the paper upon the type, 
whereby it is printed. The cylinder then 
rises a little, the types return under it 
without contact, and passes back to the 
inking rollers for another supply of ink, 
preparatory to the printing of another 
sheet ; while the printed sheet, if the ma- 
chine be constructed to hold one form 


only, now passes out from between the 


cylinder and the tapes, and is received by 
an attendant. 

Simple and ingenious as this arrange- 
ment undoubtedly is, the experienced ma- 
chinist will at once perceive that much 
time is lost in consequence of the motion 
of the form (which, with its carriage, 
weighs from 5 cwt. to a ton,) having con- 
stantly to be changed ; first to obtain a 
supply of ink for the type, and then to 
regain the position proper for printing the 
succeeding list. These defects appear to 
be unavoidable while the type forms a 
flat surface, as it is not practicable to 
make a flat surface move continuously. 

Mr. Hill proposes to obviate these de- 
fects by affixing the type around a cylin- 
der, so that the surface of the type itself 
shall form a kind of outer cylinder, the 
whole resembling slightly an organ barrel 
with its projecting pins ; and he has cer- 
tainly overcome the principal difficulty as 
it appears, viz., the discovery of a mode 
of readily and securely attaching the 
pieces of type to the cylinder, and this 
without making it difficult to detach them 
for the purpose of correction, revisal, &c. 
According to his plan each piece of t 
is slightly wedge-like in its form, so that 
when several are laid side by side, they 
form a segment orarch, whose lower curve 
corresponds to the surface of the cylinder 
upon which the type is to be fixed, and 
each piece, finstead of the ordinary nar. 
row notches in its side, made for the com. 
positors’ convenience, has a very broad 
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outside of it. There is a syringe, 8, M, 
fitted in the stock of the gun, by which 
the air is injected and condensed in 
the cavity between the two barrels, 
through the valve E Р. The ball x is 
put down into its place, in the small 
barrel, with the ramrod, as in any 
other gun. At L, is another valve, 
kept down by a spring seen at r, which 
valve, being opened by the trigger o, 
permits the air to come behind the bul- 
let so as to drive it forwards. If this 
valve be opened and shut suddenly, 
one charge of condensed air may be 
sufficient for several discharges of bul- 
lets; but if the whole air be dis- 
charged on one single bullet, it will 
drive it out with a greater force. "This 
discharge is effected by means of a 
lock, placed as in other guns: for the 
trigger being pulled, the cock will go 
down and drive the lever o, which will 
open the valve T, L, and let the air in 
upon the bullet x. 

This gun will perhaps best explain 
the principle on which air-guns are 
constructed, although, in the present 
day, this kind is but seldom used. 
Great improvement was made in it by 
Dr. Ellis, by which the air is not con- 
densed in the stock, but in five or six 
hollow copper balls, about three inches 
in diameter. These are fitted to a 
screw on the lock of the gun, and are 
so furnished with valves as to retain at 
pleasure the air forced into their cavi- 
ties, so that they may easily be carried 
about from place to place, ready 
charged with condensed air, and the 
gun itself is rendered as portable as the 
smallest fowling-piece. 

The one most generally in use, how- 
ever, is that represented by fig. 2. It 
consists of a common barrel], and under 
the lock is a round steel tube, having a 
small moveable pin in the inside, which 
is pushed out when the trigger is 
pulled by the spring work within the 
lock: to this tube a hollow copper 
ball, charged with condensed air, is 
screwed on, having a valve opening in- 
wards. It will be seen, therefore, that 
when the trigger is pulled, the move- 
able pin in the steel tube is forced sud- 
denly against this valve, thereby open- 
ing it, and allowing a portion of the 
condensed air to escape into the barrel, 
along which it forces the bullet that 


has been previously introduced, and 
thus the gun is discharged. The man- 
ner in which the air is condensed we 
shal] take the opportunity of describing 
more particularly, at some future time, 
but as several accidents have occurred, 
in consequence of persons incautiously 
leaving the copper ball highly charged 
with condensd air, we think it right to 
mention, that a portion, at any rate, 
should always be discharged before 
laying the gun by. А copper ball may 
be able to bear the expansive pressure 
of the air with which it is charged, 
if the temperature of the ball continue 
the same, but if it increases—if the 
ball becomes warmer—of course the 
atmosphere withinit acquires a greater 
expausive force, which the ball may 
not be able to withstand. In all cases 
where a considerable force is required, 
and consequently a great condensation 
of air, it will be requisite to have the 
condensing syringe of a small bore, 
perhaps not more than half an inch in 
diameter; otherwise the force requi- 
site to produce the compression will 
become so great, that the operator can- 
not work the machine: for as the pres- 
sure against every square inch 18.15 lbs., 
and against every circular area of an 
inch diameter 12 lbs., if the syringe be 
an inch in diameter, it will require a 
force of as many times 12 Ibs. as the 
density of the air in the receiver ex- 
ceeds that of the common atmosphere ; 
so that when the condensation is ten 
times, the force required will be 
120 lbs., whereas, with an half-inch 
bore, it will only amount to 30 lbs. 
Besides the air-guns we have de- 
scribed, there are some others, the par- 
ticulars of whichit was not necessary- 
to mention. In the London Encyclo- 
pedia, to which we are indepted for 
part of the materials for this descrip- 
tion, the reader will find the subject 
treated of more fully, and longer de- 
scriptions given than we have been able 
to give. | 
— а-ә 

HILL'S ROTARY PRINTING MACHINE, 
Iw the “ Repertory of Patent Inventions,'* 
for November, there is a very interesting 
account of thisnew machine, from whence 
we have derived the following particulars 
respecting it 

The steam printing press was introduced 
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at the close of the year 1814, before which 
time all printing was done by hand. 
presses, and the rate at which large sheets, 
as newspapers, were printed, scarcely ever 
exceeded 300 single impressions in an 
hour. The impressions being on one side 
only of the sheet of paper. The incon- 
venience this occasioned will perhaps be 
better understood, when it is mentioned, 
that the printers of large newspapers, con- 
fined in their operations by the slowness 
of the hand.press, frequently had no re- 
source, under the pressure of urgent de- 
mand, but to set up a portion of their mat- 
ter in duplicate, at an expense of some 
thousands per annum. When, however, 
the machine presses were brought into 
action a great increase of speed was at 
once obtained. During the twenty-one 
years which have elapsed since their in- 
troduction, various and important improve- 
ments have been effected in their con- 
struction, and by the rapid and powerful 
machines now used in printing the daily 


newspapers, the surprising number of 


4000 single impressions is sometimes 
given off inanhour. The inventor of the 
machine which is the subject of this 
paper, believes that he has effected im- 
provements by which the rate of printing 
just named, great asit is, may be still 
further increased, and that in no trifling 
degree. His machine being worked by 
two men, can be made to throw off sheets 
of the size of the evening newspapers, at 
the rate of 7000 or 8000 perfect copies 
per hour. In order to explain the means 
by which this advantage is proposed to be 
obtained, it is necessary to notice shortly 
theconstruction of the machines now com- 
monly in use. The type necessary to the 
printing of one side of the sheet, consist- 
ing (for & newspaper) of about 100,000 
separate pieces, are collected, and being 
arranged in proper columns, the mass is 
placed in an iron frame called a chase, 
which binds it firmly together, and the 
form (as the chase filled with type is 
technically called) is then transferred to 
the machine, where it is secured upon a 
strong iron plate, which plate being 
mounted upon truck wheels, forms a car- 
riage; and there is a small rail-road for it 
to run upon. When the machine is in 
action, this carriage, with the form upon 
it, of which the face of the type constitutes 
the upper surface, is constantly moved 
backward and forward horizontally, and 
as it passes along, it comes in contact, first, 
with the inking apparatus, which consists 


pc of a number of cylindrical rol- 
rs covered with ink, and laying horizon- 
tally, and which are set in motion by the 
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friction of the surface of the type acting 
upon their lower sides as it runs under 
them. Next the form, being now inked, 
passes under a large revolving iron cylin- 
der about the form and size of an ordinary 
double drum ; this lies horizontally, and 
its curved surface is covered by a closely- 
wove blanket bound tightly upon it. The 
paper as it is supplied to the machine, 
is made partly to encircle this cylinder, 
being held against it by tapes which move 
with the cylinder. The surface of the type 
moving horizontally, and the surface of 
the blanket-covered cylinder revolving 
with the paper upon it, having exactly the 
same speed, and as the type passes under 
the cylinder, the side of the cylinder 
which bears the paper is brought under- 
most, and presses the paper upon the type, 
whereby it is printed. "The cylinder then 
rises a little, the types return under it 
without contact, and passes back to the 
inking rollers for another supply of ink, 
preparatory to the printing of another 
sheet; while the printed sheet, if the ma- 
chine be constructed to hold one form 


only, now passes out from between the 
cylinder and the tapes, and is received by 


an attendant. 

Simple and ingenious as this arrange- 
ment undoubtedly is, the experienced ma- 
chinist will at once perceive that much 
time is lost in consequence of the motion 
of the form (which, with its carriage, 
weighs from 5 cwt. to a ton,) having con- 
stantly to be changed ; first to obtain a 
supply of ink for the type, and then to 
regain the position proper for printing the 
succeeding list. These defects appear to 
be unavoidable while the type forms a 
flat surface, as it is not practicable to 
make a flat surface move continuously. 

Mr. Hill proposes to obviate these de. 
fects by affixing the type around a cylin- 
der, so that the surface of the type itself 
shall form a kind of outer cylinder, the 
whole resembling slightly an organ barrel 
with its projecting pins ; and he has cer- 
tainly overcome the principal difficulty as 
it appears, viz., the discovery of a mode 
of readily and securely attaching the 
pieces of type to the cylinder, and this 
without making it difficult to detach them 
for the purpose of correction, revisa], &c. 
According to his plan each piece of t 
is slightly wedge-like in its form, so that 
when several are laid side by side, they 
form a segment orarch, whose lower curve 
corresponds to the surface of the cylinder 
upon which the type is to be fixed, and 
each piece, 'instead of the ordinary nar- 
row notches in its side, made for the com- 
positors’ convenience, has a very broad 
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notch; when the type is placed together 
to form a line, these broad notches in the 
several pieces range together, and form an 
arched chase capable of receiving a thin 
brass plate of corresponding form and di- 
mensions, which, when applied, is wholly 
embedded іп the chase. When a line of 
type, with its plate, or scaleboard, so e:n- 
bedded within its substance, is compressed 
between the lines, and its plate thereby 
completely inclosed and кері іп its place, 
it is manifested that no single piece of type 
can be displaced ; if any move the whole 
line must move. Means have been adopted 
which we have not space to describe, by 
which these plates are made to take their 
place in the course of the composition, 
with the utmost readiness and certainty. 
The lines of the type are placed in a kind 
of tray or galley, of thelength and breadth 
of a newspaper column; the bottom of 
which tray is a portion of a cylinder, the 
curvature being in its breadth, not in its 
length, somewhat as though a stave were 
taken from a truly cylindrical cask, and 
used as the bottom of a tray, the curved 
side being uppermost. The lines of type 
are secured in the tray principally by 
horizontal screw pressure acting against 
the ends of the column of type; but asa 
precaution against a tendency to bulge, 
which sometimes occurs in a column of 
the great length required in a newspaper, 
a few of the embedded plates have small 
projecting tenons at their ends, which lock 
into certain chases in the sides of the tray 
just described. The type so fixed upon 
a cylinder together with the proper 
space for margin, occupying the whole cir- 
cumference; the cylinder thus clothed is 
placed in contact with a blanket-covered 
cylinder of the same dimensions, and the 
two are connected by toothed wheels, and 
the paper is passed between them with 
moderate compression, just ag a piece of 
metal is passed between the rolls of a 
flatting mill. Ап inking apparatus is 
attached, by which & constant supply of 
ink is communicated to the type as it re- 
volves. As the type cylinder has affixed 
to it precisely the quantity of type requi- 
site for printing a sheet on one side; and 
as there is no vacant space upon the cylin- 
der except for the margins, it follows that 
at each revolution of the cylinder exactly 
one sheet will be printed ; and that the 
instant the printing of one sheet is com- 
pleted, that of another will be commenced ; 
no loss of time therefore can occur if the 
supply of ink and paper can be kept up. 
To supply the machine with paper in sin- 
gle sheets, at the rate of two per secoud 
at which rate the machine has hitherto 
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been worked, would be difficult if not im- 
practicable ; the plan therefore has been 
to make use of a long scroll of paper as it 
is produced by the ordinary paper ma- 
chines, the end of which being introduced 
between the rollers of the machine then 
supplies itself by unwinding the scroll 
from a reel. It is intended to cut the 
scroll up into single sheet by additional 
macuinery, as it passes from the printing 
rollers. 
— ae 


ATMOS THE CIANT, 
AND HIS RELATIONS. 


Atmos the Giant is one of the last of that 
formidable race which, in old time, are 
said to have infested the earth, and about 
whom the youthful mind is so edified om 
the perusal of the “ Arabian Nights,’ 
Persian Tales, &c. &c., in the present day. 
His pedigree is extremely ancient, since 
his father and mother, who are both living, 
were coeval with the creation.  Atmos 
is their only son, and was probably born 
in Paradise, at the time when a thick mist 
covered the surface of the earth at the 
command of God for the purpose of irri- 
gation. Many, many centuries however 
elapsed between this event and the dis- 
covery of those useful qualities which so 
eminently distinguished him, and which 
are now so universally known; and long 
did he in vain strive to call the attention of 
man to his ability and willingness toserve 
him. (Often as our forefathers nested in 
the chimney corner would his childish 
treble be heard when the kettle became 
sufficiently acquainted with the fire, like 
the chirp of the cricket, or the high- 
fetched tones of the highland bagpipes; 
and he himself would soon after be seen 
issuiug from the spout like a true genii in 
the form of a cloud of smoke. When, 
however, his praiseworthy efforts were 
unheeded (which they invariably were), 
he would manifest his impatience by a 
rattling noise, shaking whatever covered 
the water to which the spell which bound 
him had brought him. His anger was 
not unfrequently displayed by biting the 
hands and arms of thoughtless people, 
especially cooks, with whom he was par- 
ticularly indignant, because, by the force 
of the spell, they often compelled the no- 
ble individual of the Atmos family to boil 
potatoes. At length, however, after trials 
and disappointments innumerable, a man 
was found, who, by attending to his pecu- 
liarities, and especially by observiug rigo- 


е It will, perhaps, be interesting to our youn 
readers to know that Atmos is the Greek word for 
vapour, otherwise steam, 
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rously the conditions of the spell, applied 
the great irresistible power to more useful, 
and, at the same time, to more honourable 
uses. Having therefore succeeded thus 
far, Atmos appeared in dreams and visions 
of the night to those to whom this know- 
ledge (for it was soon spread) was im- 
parted, and told them, that if they would 
observe certain conditions he and hís re- 
lations would always be ready to assist 
them; that they would heave up moun- 
tains, split rocks into atoms, spin wool 
and cotton as fine as gossamer, print 
books and impel ships against all oppos- 
ing powers, provided they would con- 
stantly feed his old father whose powers 
of digestions were such that he could live 
upon coals. These offers were accordingly 
listened to, and in proportion to the em- 
ployment which these reflecting men gave 
to Atmos, the conditions to the spell were 
better understood. 
(To be continued. ) 
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DIVISION OF LABOUR. 

Tse science of Political Economy treats 
of the production and diffusion of wealth, 
and has no concern with moral results, 
excepting so far as these may be con- 
nected with an improvement, in the 
means of obtaining the necessaries and 
luxuries of life. The object of the Politi- 
cal Economist therefore is simply to as- 
certain how the greatest amount of wealth 
may be produced from a given quantity of 
labour; and it is in this point of view 
alone that the division of employment can 
be said to be beneficial. A man, by con- 
fining himself to one simple operation in 
any branch of science, will undoubtedly 
become more expert in it and be able to 
accomplish more work, than if he had to 
attend to several. There can be no deny- 
ing this, but at the same time that à man 
does so, the more does he approach to the 
character of a mere machine, and the 
greater necessity there consequently is 
that his leisure time should be employed 
in cultivating his mind, in order to coun- 
teract the pernicious tendency of his oc- 
cupation. 

In Wade's History of the Middle and 
Working Classes, some interesting in- 
stances of the division of labour are given; 
from amongst them we take the following: 

* A workman in the daily practice of 
one simple business, acquires a dexterity 
and dispatch which would not be pos- 
sible were he more variously occupied. 
Not only is the play of the muscles im- 
proved, but each sense and faculty, by 
concentration of object. A banker“: 
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clerk will count out a bundle of notes 
with ten times the rapidity of another 
person not used tothe employment. Mr. 
Babbage mentions a clerk of the Bank of 
England who, upon an emergency, signed 
his name, consisting of eleven letters, to 
5300 notes, during eleven working-hours, 
and he also arranged the notes he had 
signed in parcels of fifty éach. This af- 
fords some idea how the power of execu- 
tion is increased by the practice of an 
employment, and its effects on production, 
especially in piece-work, must be very 
great. In nail-making, Adam Smith 
states, а boy brought up to the trade will 
make upwards of 1300 nails in a day, 
whilst a common smith, who, though ac- 
customed to handle the hammer, has never 
been used to make nails, would not be 
able to make above two or three hundred 
in а day, and ‘these, too, very bad ones.“ 

“To make 5546 pins, weighing one 
pound, occupies four men, four woman, 
and two children rather more than seven 
hours and a half of time, and the total ex- 
pense of labour, each being paid according 
to his skill and the time he is employed, 
smounts to nearly Is. ld. The ratio of 
the wages earned per day by the persons 
so employed, varies from 444., the sum 
paid to the boy who assists in twisting 
and cutting the heads, to 6s., the sum 
paid to the man who finishes the most 
difficult part of the art. Of the seven 
hours and a half consumed, four are taken 


up by a woman in heading ; rather more 


than two hours by another woman in pre- 
paring, and the remaining hour and a 
half is spent by the other eight persons in 
drawing the wire, straightening the wire, 
pointing and tining. Now itis obvious 
that if only one person was employed to 
make a pin, from the beginning to the 
end, he must not only have the skill and 
strength to execute the more easy and 
simple processes, but those more difficult 
and laborious. It follows that one half 
of his time would be spent in putting on 
the heads—a part of the work only worth 
ls. 3d. a day; while his skill, if better 
employed, would in the same time pro- 
duce five times as much. Pins in con- 
sequence would be nearly four times the 
currant price; and the reason of their 
cheapness isa skilful division of labour, 
an apportionment of the several processes 
in the trade among men, women, and 
children, according to the force and 
ability requisite to the performance of 
each. | 

* Watchmaking is another striking 
illustration of the principle that the divi- 
son of labour is limited by the extent of 
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the market, or, in other words, the demand 
for its products. From the inquiries of a 
parlimentary committee, it appears there 
are one hundred aud two distinct branches 
in this trade, each having its separate 
class of workmen : and that, with the ex- 
ception of the watch-finishers, whose 
business is to put together the several 
parts of a watch; not one of the classes 
can work at any other than his own pare 
ticular employment. Now it is plain, 
if the demand for watches were not at 
least sufficient to occupy one hundred and 
two persons, this minute division of oc- 
cupation could. not be supported, and 
watches would neither be so cheap nor so 
well executed. The same cause is in 
operation in almost every department of 
trade and business: they are all con- 
solidated or divided according as the 
market is more or less extensive. In a 
village or small town, for instance, it. is 
common to find the business of a draper, 
grocer, cheesemonger, and poulterer, all 
carried on in one establishment, the de- 
mand not being extensive enough to 
maintain a shopkeeper in each line of 
business, Again, there are some sorts of 
industry that can be carried on nowhere 
but in a great city. A porter, shoeblack, 
or hackney-coachman, can find employ- 
ment and subsistence in no other place. 
A vilage, or ordinary market-town, would 
be too narrow a sphere to offord them 
constant oecupation. 
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' A New English Grammar, by George 
King.—Darton and Son. 


Itis a feature of the age in which we 
live, that knowledge of ali kinds in now 
eagerly sought after; and even grammar 
is not thought too dry & study, by young 
persons who wish, or are obliged to edu- 
cate themselves. Thisis evident from the 
number of works on this subject that 
are constantly issuing from the press. 
Amongst those, we have seen few better 
calculated to assist «he learner, or prove 
useful.in the scheol-room, than the one 
before us by Mr. King. The different 
parts of speech are familiarly explained, 
and the illustrations can easily be under- 
stood. He has also added a few general 
rules in orthography, which will prove ex- 
ceedingly useful to most persons: alto- 
gether it is a very useful little book. 4 


— ——- 
Quznr.—What is the cause of the rise 


of sap in trees, and is it to be accounted 
for on the principle of capillary attraction ? 
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A curious Patent.—Amongst the patente 
lately expired, there is one by a peruke- 
maker, which is thus curiously described 
in the specification: “For a Forensic 
Wig, the cures whereof are constructed on 
a principle to supersede the necessity of 
frizzing, curling, or using hard pomatum, 
and for forming curls in a way not to be 
uncurled ; and also for the tails of the 
wigs, not to require tying in dressing; 
and further, the impossibility of any person 
wntying them,"—Think of any one un- 
tying the tail of a judge's or barrister's 


wig! 
INSTITUTIONS. 


London Mechanics’ Institution.— The 
fourteenth anniversary meeting will be 
held on Friday, the 2nd of December 
next, on the plan of a conversationi. The 
author of The Mechanics’ Saturday 
Night,” Will read a portion of a manu- 
script poem he has lately written, and 
several other gentlemen will address the 
meeting. Drawings, models, &c., exe. 
cuted by members will also be exhibited. 
Persons having any they may wish to 
have introduced to the notice of the meet- 
ing, must send them to the Institution, on 
or before the 26th instant. 

Dr. Ritchie's Lectures on Optics, we 
intended to have noticed singly, but upon 
consideration, think it will be better to 
give a report of them, when the course is 
finished. 

LECTURES DURING THE WEEK. 

London Institution, Finsbury Circus— Monday 
at seven o'clock, W. T. Brande, Esq., on Che. 
mistry.—Thursday. at опе o'clock afternoon, 
W. Chalklen, Esq., on Taste. 

London Mechanics . Institution, Southampton. 
buildings, Chancery lane. — Wednesday, Пт. 
Ritchie, on Optics—Friday, Dr. Birkbeck, on 
Meteorology ; both at half-past eight o clock, 

Western Literary and Scientific Institution, 47, 
Leicester-square.—Thursday, at half-past eight 
o'clock, W. Chalklen, Esq., on History. 

Lambeth Literary and Scientific Instituti Wa. 
terloo Bridge road.—Tuesday, W. C. ndy, 
Esq., at half-past eight o'clock, on Ghost Seeing. 

Islington Literary and Scientific Soctety,—Thurs. 
day, at eight oclock, Mr. Gilbert, on the Com. 
merce of Ancient Greece. 

Institution, 88, 


Eastern Literary and Scientific 
Hackney.road,— Tuesday, Mr, Elliott, on the 
Education of the Senses, 

Mutua! Instruction Socicty, Great Tower.street. — 
Monday, at cight o,clock, Mr. Chatterly, on 
Botany. 


TO CORRESPONDENTS. 

We are much obliged to our revising *' Friend" for 
bis suggestions last weck. His *' Hue. and. Cry 
ought to be rewarded with a Fools Cap" 

We shall be happy to hear from © C.’ n. 


London: Printed at the Holloway Press, by D. A. 
Doupx zr; published by Вквова, Hollywell- 
street, Strand; and may be had of all Booksellers. 
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14 
loon directly ascended. Very few per- 
sons were about the gardens, in cange- 


quence of the proceedings not having 


tinue any very great 8 of time in 
the atmosphere, althoug 
Provided themselves with 


they 
scend while da light continued, they 

{ blue-lights with them, 
Which they could ignite, and throw out 
and by the light thus ob- 
tained, learn the nature o the country 
tbe balloo was passing over, Mr. 
Green and his friends were also pro- 
assports, and a letter to the 
King of Belgium from the Embassy in 
„It was ex ected that the 
balloon would most likely reach the 
by about six or Seven 


o'clock ; but this ia entirely matter of 


conjecture, as it is impessible to say. 


which would either facilitate or retard 
its progress. | : 

Since the above was 
Mayor of Dover has addressed a letter 
to the, 


Proprietors of Vauxhall Gardens, 


inclosing one f, 
was thrown out of the balloon into 
Dover, about 


ceeding in a S. E. direction, and at usk 

ng out a light from the bottom of the 
car. The Morning Chrenicle of Thurs. 
day states, that the aeronauta descended 


at St. Omers, F rance, at seven o'clock: 


on y evening. This is moat 

probably a misprint for Monday, as we 
not suppose Mr, Green remained up 
Bight. 


rams, 


Joyments as if he | 
of all.— D>. Arnott 


THE PENNY MECHANIC. 


FRUITS OF CIVILIZATION. 
Ік England a man of amall fortune may | 
Cast his ] 


they are planting 
Cotton for me; jn the West India 

are preparing my sugar 
and my coffee; in (ЖА ther are feed. 
ing silk-worms for me; in Saxony, 
they are shearing the sheep to make 
me clothing ; at home, powerful steam- 
engines are spinning and weaving for 
and making cutlery for me, and 
mping the mines, that minerals use. 
ul to me may be procured. Although 
my patrimony was small I have post- 
coaches running day and night, on all 


have roads, and canals, ridges 
to bear the coal for my winter fire; 


and repose. Then, I 
ve editors and printers, 


rabian tales; for they transport me 
instantly, not only to ail places, but to 
all times. B can conjure 
up before me, to vivid existence, all 
f antiquity ; 
for’ my individual satisfaction, I 
can make them act oyer again the most 
renowned of their exploits: the orators 
higtorians recite : 
sing: and from the equator. 


tended; such being 
and providence, that each individual 
of the civilized millions that cover the 


earth, may have nearly t 


VERIS E DE ume 
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THE AURORA BOREALIS. 

In our last we noticed the circum- 
stances which attended the appearance 
of the aurora in the metropolis. We 
could not then afford room for a de- 
scription of the phenomenon itself, but, 
as it is highly interesting, we now add 
the following particulars :— 

In northern countries the aurora 
borealis is constantly visible during the 
winter evenings, and is frequently 
termed, from this circumstance, the 
northern lights. When they appear in 
this country it is generally during the 
spring and autumn, but very rarely 
with that splendour which distin- 
guishes them when seen near the 
North Pole. The most remarkable 
appearance of them in England took 
place about thirty years ago, of which 
a very accurate description has been 
given by Dr. Dalton ; and as this will 
give our readers a very good idea of 
the phenomena. we quote from it. He 
says, his attention was first excited by 
a remarkable red appearance of the 
clouds, which afforded sufficient light 
to read by at eight o'clock in the even- 
ing, though there was no moon:— 

* From half-past nine o'clock till ten 
P. u., there was a large, lutninons, hori- 
zontal arch to the southward, almost ex- 
actly like those we see in the north ; 
and there was one or more concentric 
arches northward. It was particularly 
noticed, that all the arches seemed ex- 
actly bisected by the plane of the mag- 
netic meridian. At half-past ten o'clock, 
streamers appeared very low in the S. E. 
running to aud fro, from W. to E.; 
they increased in number, and began to 
approach the zenith, apparently with an 
accelerated velocity; when, all on a sud- 
den, the whole hemisphere was covered 
with them, and exhibited such an ap- 
pain as үр all description. 

he intensity of the light, the prodigious 
number and volatility of the ака the 
grand intermixture of all the prismatic 
colours in their utmost splendour, varie- 
gating the glowing canopy with the most 
uxuriant and enchanting scenery, af- 
forded an awful, but at the same time 
the most pleasing and sublime spectacle 
in nature. Ere one gazed with asto- 
nishment; but the uncommon grandeur 
of the scene only lasted about one mi- 
nute; thevariety ofcolours disappeared, 
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and the beams lost their lateral motion, 
and were converted, as usual, into the 
flashing radiations; but even then it 
surpassed all other appearances of the 
aurora, in that the whole hemisphere was 
covered with it. Notwithstanding the 
suddenness of the effulgence at the 
breaking out of the aurora, there was a 
remarkable regularity in the manner. 
Apparently, a ball of fire ran along from 
east to west, and the contrary, with a 
velocity so great as to be barely distin- 
guishable from one continued train, 
which kindled up the several rows of 
beams one after another: these rows 
were situate befors each other with the 
exactest order, so that the bases of each 
row formed a circle crossing the mag- 
netic meridian at right angles; and the 
several circles rose one above another in 
such sort, that those near the zenith ap- 
peared more distant from each other than 
those near the horizon, a certain indica- 
tion that the real distances of the rows 
were either partly or exactly the same. 
And it was farther observable, that 
during the rapid lateral motion of the 
beams, their direction in every two 
nearest rows was alternate, so that 
whilst the motion of the one row was 
from east to west, that of the next was 
from west to east." 

The cause of the northern ligbts is 
unknown. It is supposed, and there 
are some facts which aparantly sup- 
port the hypothesis, that they are te 
be attributed to the passage of elec- 
tricity through the higher regions of 
the atmosphere. At present, however, 
the subject is involved m much ob- 
scurity; and from the very few op- 
portunities philosophers have of seeing 
the aurora, it is extremely difficult to 
obtain accurate data to reason upon 

— — 

ON THE Stupy or NATURAL Par 
LosopHy.—There is no occupation 
which so much strengthens and quick- 
ens the judgment as the study of na- 
tural philosophy. This praise hes 
usually been bestowed on mathematics; 
yet a knowledge of abstract mathema- 
tics existed with all the absurdities of 
the dark ages; but a familiarity with 
natural philosophy, which comprehends 
mathematics, and gives tangible and 
pleasing illustrations of the abstract 
truths, seems incompatible with any 
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The next meeting will be beld on the 17th 
instant. 

ZOOLOGICAL SocrETY.—The number of 
visitors to the Museum of the Society 

uring the list month has been 325, and 
to the Gardens 8751. The Museum has 
been removed from Burton-street to 

icester-square, 

METEOROLOGICAL Society. — This So- 
Ciety is about to be revived. A meetin 
will be held on Tuesday evening, the 15th 
instant, at 8 o'clock, in the committee- 
room of the London Mechanics’ Institu- 
tion: Dr. Birkbeck, the President, will 
take the chair. | i 


ross absurdity. A man whose mental 
faculties have been sharpened by ac- 
quaintance with these exact sciences, 
in their combination, and who has been 
engaged, therefore, in contem lating 
real relations, is more likely to discover 
truth in other questions, and can bet- 
ter defend himself against sophistry of 
every kind. We cannot have clearer 
evidence of this, than in the history of 
the sciences, since the Васопіап me- 
thod of reasoning by induction took the 
place of the visionary hypothesis of pre- 
ceding times.— Dr. Arnott. 

How to extinguish a fire in a Chimney.— 
So many serious fires have been caused by 


LECTURES DURING THE WERK, 
London Institution, Finsbury Circus.— 
Monday Evening, Nov, 14, at Seven 
o'clock, W. Т. Brande, Esq., on Che- 
mistry, Thursday, at One o'clock 
afternoon, Mr, Chalklen, on Taste. 
Western Literary and Scientific Institu- 
tion, 47, Leicester-square.—Thursday, 
Nov. 17, at half-past Eight, Mr. Cow. 
Per on Engraving and Paper Making. 
Mechanics Institution, Southamp- 


generally known as possible :—Throw 
Some powdered brimstone on the fire in 
the grate, or ignite some on the hob, and 
then put a board or something in front of 
the fire-place, to prevent the fumes de- 
scending into the room, The vapour of 
the brimstone ascending the chimney, 
will then effectually extinguish the soot 
on fire. 

.. Power of the Steam Engine.—One of 
the largest steam-engines yet constructed 
is that at the United Mine in Cornwall ; 
it can raise 80,000 Ibs. 100 feet high per 
minute; and to effect this enormous labour 
it only requires about 30 Ibs. of coal for 
the same period of time. A labourer, 
working ten hours a day, cannot, at most, 
raise more than 3,750 Ibs. one foot high 
per minute. The immense importance of 
the steam-engine, теге! у On account of its 
being able to concentrate its immense 
power in so small a Space as the engine 
occupies, will at once be evident on com- 
paring the preceding statements. 


Human Mind.—Wednesday, Nov. 16, 
athalf-past Eight, Dr. Ritchie on Optics, 
Lambeth Literary and Scientific Institu- 
tion, Waterloo Bridge-road.—Tuesday, 
Nov. 15, at half-past Eight, Dr. Ritchie 
on Dynamics. | 
Jslington Literary and Scientific Society.— 
Thursday, Nov. 17, at Eight o'clock, 
Mr. Elliott, on the Education of the 
Senses, 
Eastern Literary and Scientific Institution. 
—Tuesday, Nov, 16, at half-past Eight, 
. Mr. Hemming, on Chemistry. 
Southwark Literary Society.— Wednesday, 
Nov. 16, at half-past Eight, T. R. Jones, 
Esq., on Natural History. 
Instruction Society, 16, Great 
Tower-street, City.—Monday, Nov. 14, 
at Eight o'clock, Mr, Neesom— Essay 
on Predestination. 


Boranicar Sociery.—A general meeting 
of the members of this Society, and others 
intcrested in its objects, took place at the 
Crown and Anchor Tavern, Strand, Nov, 


. — 

3rd, G. C. Grey, Esq., Е.В, S., in the TO CORRESPONDENTS. 

We are much obliged to W. F. G. W." for the 
Actostic, but we must decline communications of 
this nature, 

“Mr. White,” will see we have made use of his 

- We shall be happy to hear from him. 

“А Friend" is perhaps not aware of the difficulty of 
Correcting the press; we receive his observations, 
however, with thanks, 

All communications for the Editor to be left at the 


business of the meeting. Several dona- 
tions of books, and Specimens of plants 
were announced ; new members admitted 
Fellows of the Society; and an ably- 
written paper was read by D. Cowper, 
Esq., author of the Flora Metropolitana, 
on the growth of the common broad bean. 
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THE STEAM ENCINE. 
NO, II. 


In tracing the history of the steam-en- 
giue, it should be borne in mind that 
the honour resulting from any inven- 
tion or discovery is not so justly due to 
the man who first proposes it, as it is 
to him who makes a practical applica- 
tion of such invention for the purpose 
of increasing the enjoyments and the 
happiness of his fellow-men. In other 
words, there is far more merit in ap- 
plying a discovery to purposes of utility, 
than there is in happening to be tle 
first man to whom the invention may 
have occurred. There is nothing un- 
just towards inventors in this mode of 
reasoning. We are always much 
obliged to a man for informing us how 
we may advance ourselves in the world, 
or increase our prosperity, but we are 
far more indebted to him who atfords 
us the means of doing so. These re- 
marks apply, we think, particularly to 
many circumstances connected with 
the history of the steam-engine. The 
world is much indebted to the man 
who first pointed out the fact, that 
water can be converted into an elastic 
vapour, and afterwards coudensed into 
water again; but it owes much mere 
to Watt aud the other improvers of the 
steam-engine, for their application of 
this discovery. We must, however, 
award to every one his due share of 
praise for assisting in producing the 
wonderful machine we are speaking of. 
Dr. Lardner has very properly re- 
marked that the steam-engine, as it 
at presents exists, is not the exclusive 
invention of any one individual; it isa 
combination of inveutious which, for 
the last two centuries, have been ac- 
cumulating. When we attempt to 
trace its history aud to determine its 
first inventor, we experience the same 
difficulty as is felt in ascertaining the 
head of a great river : as we ascend its 
course, it becomes difficult, if not im- 
ossible to distinguish it from its tri- 
utary streams; and it terminates in 
a number of threads of water, each in 
itself so insignificant as to seem un- 
worthv of being called the source of 
the majestic object which has excited 
the inquiry. Just so with the steam- 
engine. The machines that were first 
invented to act by the power of steam, 
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can no more be compared with the 


* great mover" of the present day, 
than can the trickling streams with the 
mighty river which they assist in 
forming. 

The first person of whom we have 
any record, who applied the power of 
steam for the purpose of producing mo- 
tion, was a Greek philosopher of the 
name of Hero, who lived about 2,000 
years ago. He caused a hollow globe, 
having tubes opening into the atmo- 
sphere, opposite each ether, to revolve 
on two upright pillars, by means of an 
axis; and into this globe he conveyed 
steam (which was formed in a cauldron 
or vase underneath,) through one of 
the pillars that was made hollow, and 
had its bottom part inserted in the 
cauldron. The steam made its escape 
from the globe through the tubes just 
mentioned, and by this means gave 
the globe a swift rotatory motion. 
This machine, which is termed an 
CElipile, was about the year 1590, pro- 
posed with a slight alteration, by a 
German writer, as an excellent means 
for turning a spit to roast meat upon. 
It does not appear, however, that it 
was ever applied even to do so useful a 
purpose ав this, being in fact nothing 
more than a philosophical toy, and only 
deserving mention, because it is the 
first piece of apparatus to which steam 
was applied as a moving power. 


About the beginning of the seven- 
teenth century, DE Caus, а French 
engineer, proposed to employ the elas- 
tic power of steam to raise water. 
(See our engraving in the front page.) 
This he effected in the following man- 
ner. He filled a hollow globe nearly 
full of water, into which a pipe de- 
scended above half-way down, and 
opened through the top into the 
atmosphere. He then applied heat to 
the water, and formed steam, which 
soon occupied the space between the 
surface of the water and the top of the 
globe. As the heat was continued; the 
expansive force of the steam increased, 
and, having no way to escape, it pressed 
on the surface of the water, and forced 
it up the pipe Б, which we have stated 
descended into it some depth. As the 
water was taken away by this means, 
more was supplied, through another 
pipe opening into the boiler, furnished 
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with a stop-cock o. This wasthe ear- 
liest application of high-pressure steam 
with which we are acquainted. 

The first person who appears to have 
applied steam to an useful purpose, 
was Branca, an Italian. He tormed a 
boiler, which he represented in the 
shape of a human head and thorax, to 
which heat was applied, until steam 
was formed from the water contained 
in it The steam was allowed to 
escape through a tube in the mouth of 
the figure, and was directed against a 
wheel, formed with a flat board, or 
vanes like a windmill. This was 
driven round by the vapour striking it, 
and a pinion being attached, motion 
was by this means given to machinery, 
a was employed in a pounding 
mill. 

After this period, the properties of 
steam began to be better known by 
practical men, and was employed in a 
variety of ways to raise water in foun- 
tains, &c.; but none of them are suffi- 
ciently interesting to deserve particular 
notice in this paper, being little more 
than specimens of ingenuity misap- 
plied, or unable to produce any useful 
result. 

The next individual whose name is 
associated with the early history of the 
steam-engine, is the Marquis of Wor- 
cester, a nobleman of the reign of 
Charles the Second. In 1663 the Mar- 

uis published a book which he called 

A Century of Inventions,” being an 
account of one hundred discoveries 
which he claimed as hisown. Amongst 
the rest, he says,— 

“| have invented an admirable and 


forcible way to drive up water by fire, not 


by drawing or sucking it upwards, for 
that must be, asthe philosopher calleth it, 
infra sphæram activitatis, which is but at 
such a distance, but this way. hath no 
bounden, if the vessel be strong enough; 
for I have taken a piece of a whole can- 
non, whereof the end was burst, and fil- 
led it three-quarters fullof water, stopping 
and screwing up the broken end, as also 
the touch-hole, and making a constant fire 
under it; within twenty-four hours, it 
burst and made а great crack; so that, 
having a way to make my vessels so that 
they are strengthened by the force within 
them, and the one to fill after the other, I 
have seen the water to run like a constant 


fountain-stream forty feet high. One ves- 
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sel of water rarified by fire driveth up 


forty of cold water, and a man that tends 
the work is but to turn two cocks, that, 


one vessel of water being consumed, an- 


other begins to force and refill with cold 


water, and so successively, the fire being 
tended and kept constant, which the self- 
same person may likewise abundantly per- 
form in the interim between the necessity 


of turning the said cocks." 


' his description is supposed by some 
persons to have given the first idea for 
the many and great improvements that 
were afterwards made in the construc- 
tion of the steam-engine. Other per- 
sons, on the contrary, deny that any 


very great praise is due to the Mar- 
quis, because he does not state in what 


manner the engine is to be constructed ; 


and, as no proof has ever been adduced 
that he formed one himself, they con- 
sider his invention entitled to very little 


respect. In our next paper on this sub- 


ject, we shall enter more particularly 
into the merits of the Marquis's inveu- 


tion. 
— == 
THE AIR СОМ. 


Tue atmosphere in which we live is an 
elastic fluid. A portion of it can be 
compressed, so that it shall not occupy 
a twentieth of a fortieth part of a space 
it naturally fills, and yet, on the re- 
moval of the pressure by which this 
condensation has been effected, the air 
will expand to its original volume. 
There is a continual tendency in con- 
densed air to do this, and the expansive 
power or force with which the air en- 
deavours to regain the space it pre- 
viously occupied, will of course de- 
pend upon the degree to which it is cou- 
densed. This is the case with all 
elastic bodies. If we employ a slight 
force to bend a piece of steel watch- 
spring, it will have a recoil equal to 
the power employed in bending it. If 
we employ a greater force, the result 
will be the same ; and this holds true, 
not of a watch-spring alone, but of all 
elastic bodies, and amongst the rest, of 
the air. It is in order to make avail- 
able this property of the atmosphere 
that the air-gun is constructed. The 
engraving, fig. 1, represents a section 
of one. It consists of two barrels, one 
from which the bullets are driven, A, 
and a large barrel, E, c, р, L, on the 
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outside of it, There is a syringe, 8, M, 
fitted in the stock of the gun, by which 
the air is injected and condensed in 
the cavity between the two barrels, 
through the valve E p. The ball x is 
put down into its place, in the small 
barrel, with the ramrod, as in any 
other gun. At r, is another valve, 
kept down by a spring seen at r, which 
valve, being opened y the trirger o, 
permits the air to come behind the bul- 
let so as to drive it forwards. If this 
valve be opened and shut suddenly, 
one charge of condensed air may be 
sufficient for several discharges of bul- 
lets; but if the whole air be dis- 
charged on one single bullet, it will 
drive it out with a greater force. This 
discharge is effected by means of a 
lock, placed as in other guns: for the 
trigger being pulled, the cock will go 
down and drive the lever o, which will 
open the valve т, r, and let the air in 
upon the bullet x. 

This gun will perhaps best explain 
the principle on which air-guns are 
constructed, although, in the present 
day, this kind is but seldom used. 
Great improvement was made in it by 
Dr. Ellis, by which the air is not con- 
densed in the Stock, but in five or six 
hollow copper balls, about three inches 
in diameter. These are fitted to a 
Screw on the lock of the gun, and are 
so furnished with valves as to retain at 
pleasure the air forced into their cavi- 
ties, so that they may easily be carried 
about from place to place, ready 
charged with condensed air, and the 
gun itself is rendered as portable as the 
smallest fowling-piece, 

€ one most generally in use, how- 

ever, is that represented by fig. 2. It 
consists of a common barrel, and under 
the lock is a round steel tube, having a 
small moveable pin in the inside, which 
is pushed out when the trigger is 
ulled by the Spring work within the 
оско to this tube a hollow copper 
ball, charged with condensed air, ig 
screwed on, having a valve opening in- 
wards. It will be seen, therefore, that 
when the trigger is pulled, the move- 
able pin in the steel tube is forced sud- 
denly against this valve, thereby ореп- 
ing it, and allowing a portion of the 
condensed air to escape into the barre], 
along which it forces the bullet that 
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has been previously introduced, and 
thus the gun is discharged. The man- 
ner in which the air is condensed we 
shall take the o portunity of describing 
more particularly, at some future time, 
but as several aceidents have occurred, 
in consequence of Persons incautiously 
leaving the copper ball highly charged 
with condensd air, we think it right to 
mention, that a portion, at any rate, 
should always be discharged before 


» 
if the temperature of the ball continue 
the same, but if it increases—if the 
ball becomes warmer—of course the 
atmosphere withinit acquires a greater 
expausive force, which the ball ma 
not be ahle to withstand. In all cases 
where a considerable force is required, 
and consequently a great condensation 
of air, it will be requisite to have the 
condensing Syringe of a small bore, 
perhaps not more than half an inch in 
diameter; otherwise the force requi- 
site to produce the compression will 
become so great, that the operator can 
not work the machine: for ag the pres- 
sure against every square inch 1815 lbs., 
and against every circular area of an 
inch diameter 19 lbs., if the syringe be 
an inch in diameter, it will require a 


times, the force required will be 
120 ]bs., whereas, with an half-inch 
bore, it will only amount to 30 Ibs. 
Besides the air-guns we have de- 
scribed, there are some others, the par- 
ticulars of which it was not necessary- 
to mention. In the London Encyclo- 
pedia, to which we are indepted for 
part of the materials for this descrip. 
tion, the reader will find the subject 
treated of more ful'y, and longer de- 
scriptions given than we have been able 
to give. l 
— 

HILL'S ROTARY PRINTING MACHINE. 
In the “ Repertory of Patent Inventions,” 
for November, there is a very interesting 
account of this new machine, from whence 
we have derived the following particulars 
respecting it | 

The steam printing press was introduced 
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at the close of the year 1814, before which 
time all printing was done by hand. 
presses, and the rate at which large sheets, 
as newspapers, were printed, scarcely ever 
exceeded 300 single impressions in an 
hour. The impressions being on one side 
only of the sheet of paper. Тһе incon- 
venience this occasioned will perhaps be 
better understood, when it is mentioned, 
that the printers of large newspapers, con- 
fined in their operations by the slowness 
of the hand-press, frequently had no re- 
source, under the pressure of urgent de- 
mand, but to set up a portion of their mat- 
ter in duplicate, at an expense of some 
thousands per annum. When, however, 
the machine presses were brought into 
action a great increase of speed was at 
once Obtained. During the twenty-one 
years which have elapsed since their in- 
troduction, various and important improve- 
ments have been effected in their con- 
struction, and by the rapid and powerful 
machines now used in printing the daily 
newspapers, the surprising number of 
4000 single impressions is sometimes 
given off inanhour. The inventor of the 
machine which is the subject of this 
paper, ,believes that he has effected im- 
provements by which the rate of printing 
just named, great asit is, may be still 
further increased, and that in no trifling 
degree. His machine being worked by 
two men, can be made to throw off sheets 
of the size of the evening newspapers, at 
the rate of 7000 or 8000 perfect copies 
per hour. In order to explain the means 
by which this advantage is proposed to be 
obtained, it is necessary to notice shortly 
the construction of the machines now com- 
monly in use. The type necessary to the 
printing of one side of the sheet, consist- 
ing (for a newspaper) of about 100,000 
separate pieces, are collected, and being 
arranged ín proper columns, the mass is 

in an iron frame called a chase, 
which binds it firmly together, and the 
form (as the chase filled with type is 
technically called) is then transferred to 
the machine, where itis secured upon a 
strong iron plate, which plate being 
mounted upon truck wheels, forms a car- 
riage ; and there is a small rail-road for it 
to run upon. When the machine is in 
action, this carriage, with the form upon 
it, of which the faceof the type constitutes 
the upper surface, is constantly moved 
backward and forward horizontally, and 
as it passes along, it comes in contact, first, 
with the inking apparatus, which consists 


rincipally of a number of cylindrical rol- 
b covered with ink, and laying horizon- 
tally, and which are set in motion by the 
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friction of the surface of the type acting 
upon their lower sides as it runs under 
them. Next the form, being now inked, 
passes under a large revolving iron cylin- 
der about the form and size of an ordinary 
double drum ; this lies horizontally, and 
its curved surface is covered by a closely- 
wove blanket bound tightly upon it. 


The 
paper as it is supplied to the machine, 
is made partly to encircle this cylinder, 


being held against it by tapes which move 


with the cylinder. The surface of the type 


moving horizontally, and the surface of 


the blanket-covered cylinder revolving 
with the paper upon it, having exactly the 
same speed, and as the type passes under 
the cylinder, the side of the cylinder 
which bears the paper is brought under- 
most, and presses the paperupon the type, 
whereby it is printed. The cylinder then 


rises a little, the types return under it 


without contact, and passes back to the 


inking rollers for another supply of ink, 
preparatory to the printing of another 


sheet ; while the printed sheet, if the ma. 


chine be constructed to hold one form 
only, now passes out from between the 
cylinder and the tapes, and is received by 


an attendant. 

Simple and ingenious as this arrange- 
ment undoubtedly is, the experienced ma- 
chinist will at once perceive that much 
time is lost in consequence of the motion 
of the form (which, with its carriage, 
weighs from 5 cwt. to a ton,) having con- 
stantly to be changed ; first to obtain a 
supply of ink for the type, and then to 
regain the position proper for printing the 
succeeding list. These defects appear to 
be unavoidable while the type forms a 
flat surface, as it is not practicable to 
make a flat surface move continuously. 

Mr. Hill proposes to obviate these de- 
fects by affixing the type around a cylin- 
der, so that the surface of the type itself 
shall form a kind of outer cylinder, the 
whole resembling slightly an organ barrel 
with its projecting pins ; and he has cer- 
tainly overcome the principal difficulty as 
it appears, viz., the discovery of a mode 
of readily and securely attaching the 
pieces of type to the cylinder, and this 
without making it difficult to detach them 
for the purpose of correction, revisal, &c. 
According to his plan each piece of type 
is slightly wedge-like in its form, so that 
when several are laid side by side, they 
form a segment orarch, whoselower curve 
corresponds to the surface of the cylinder 
upon which the type is to be fixed, and 
each piece, finstead of the ordinary nar- 
row notches in its side, made for the com- 
positors’ convenience, has a very broad 
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been worked, would be difficult if not im- 
practicable; the plan therefore has been 
to make use of a long scroll of paper as it 
is produced by the ordinary paper ma- 
chines, the end of which being introduced 
between the rollers of the machine then 
supplies itself by unwinding the scroll 
from a reel. It is intended to cut the 
scroll up into single sheet by additional 
macuinery, as it passes from the printing 
rollers. 


notch ; when the type is placed together 
to form a line, these broad notches in the 
several pieces range together, and form an 
arched chase capable of receiving a thin 
brass plate of corresponding form and di. 
mensions, which, when applied, is wholly 
embedded in the chase. When a line of 
type, with its plate, or scaleboard, so em- 
bedded within its substance, is compressed 
between the lines, and its plate thereby 
completely inclosed and kept in its place, 
it is manifested that no single piece of type 
can be displaced ; if any move the whole 
line must move. Means have been adopted 
which we have not space to describe, by 
which these plates are made to take their 
Place in the course of the composition, 
with the utmost readiness and certainty. 
The lines of the type are placed in a kind 
of tray or galley, of the length and breadth 
of a newspaper column; the bottom of 
which tray is a portion of a cylinder, the 
Curvature being in its breadth, not in its 
ength, somewhat as though a stave were 
taken from a truly cylindrical cask, and 
used as the bottom of ‘a tray, the curved 
side being uppermost. The lines of type 
аге secured in the tray principally by 
horizontal screw pressure acting against 
the ends of the column of type; but asa 
précaution against a tendency to bulge, 
which sometimes occurs in a column of 
the great length required in a newspaper, 
a few of the embedded plates have small 
projecting tenons at their ends, which lock 
into certain chases in the sides of the tray 
just described. The type so fixed upon 
a cylinder together with the proper 
Space for margin, occupying the whole cir- 
cumference; the cylinder thus clothed is 
placed in contact with a blanket-covered 
Cylinder of the same dimensions, and the 
two are connected by toothed wheels, and 
the paper is passed between them with 
moderate compression, just as a piece of 
metal is passed between the rolls of a 
flatting mill. An inking apparatus is 
attached, by which a constant supply of 
ink is communicated to the type as it re- 
volves. As the type cylinder has affixed 
to it precisely the quantity of type requi- 
site for printing a sheet on one side; and 
as there is no vacant space upon the cylin- 
der except for the margins, it follows that 
at each revolution of the cylinder exact] 
one sheet will be printed ; and that the 
instant the printing of one sheet is com- 
pleted, that of another will be commenced ; 
no loss of time therefore can occur if the 
supply of ink and paper can be kept up. 
To supply the machine with paper in sin- 
gle sheets, at the rate of two per secoud 
at which rate the machine has hitherto 
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ATMOS THE CIANT, 
AND HIS RELATIONS. 


Атмов the Giant із one of the last of that 
formidable race which, in old time, are 
said to have infested the earth, and about 
whom the youthful mind is so edified on 
the геам or the “ Arabian Nights,* 
Persian Tales, &c. &c., in the present day. 
His pedigree is extremely ancient, since 
his father and mother, who are both living, 
were coeval with the creation. Atmos 
is their only son, and was probably born 
in Paradise, at the time when a thick mist 
Covered the surface of the earth at the 
command of God for the purpose of irri- 
gation, Many, many centuries however 
elapsed between this event and the dis- 
covery of those useful qualities which so 
eminently distinguished him, and which 
are now so universally known; and long 
did he in vain strive to call the attention of 
man to his ability and willingness to serve 
him. (Often as our forefathers nested in 
the chimney corner would his childish 
treble be heard when the kettle became 
sufficiently acquainted with the fire, like 
the chirp of the cricket, or the high- 
fetched tones of the highland bagpipes ; 
and he himself would soon after be seen 
issuing from the spout like a true genii in 
the form of a cloud of smoke. When, 
however, his praiseworthy efforts were 
unheeded (which they invariably were), 
he would manifest his impatience by а 
rattling noise, shaking whatever covered 
the water to which the spell which bound 
him had brought him. His anger was 
not unfrequently displayed by biting the 
hands and arms of thoughtless people, 
especially cooks, with whom he was par- 
ticularly indignant, because, by the force 
of the spell, they often compelled the no- 
ble individual of the Atmos family to boi] 
potatoes. At length, however, after trials 
and disappointments innumerable, a man 
was found, who, by attending to his pecu- 
liarities, and especíally by observiug rigo- 


* It will, perhaps, be interesting to our youn 
readers to know that Atmos is the Greek word for 
vapour, otherwise steam, 
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rously the conditions of the spell, applied 
the great irresistible power to more useful, 
and, at the same time, to more honourable 
uses. Having therefore succeeded thus 
far, Atmos appeared in dreams and visions 
of the night to those to whom this know- 
ledge (for it was soon spread) was im- 
parted, and told them, that if they would 
observe certain conditions he and his re- 
lations would always be ready to assist 
them; that they would heave up moun- 
tains, split rocks into atoms, spin wool 
and cotton as fine as gossamer, print 
books and impel ships against all oppos- 
ing powers, provided they would con- 
stantly feed his old father whose powers 
of digestions were such that he could live 
upon coals. These offers were accordingly 
listened to, and in proportion to the em- 
ployment which these reflecting men gave 
to Atmos, the conditions to the spell were 
better understood. 
( To be continued. ) 
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DIVISION OF LABOUR. 
Tur science of Political Economy treats 
of the production and diffusion of wealth, 
and has no concern with moral results, 
excepting so far as these may be con- 
nected with an improvement, in the 
means of obtaining the necessaries and 
luxuries of life. The object of the Politi- 
cal Economist therefore is simply to as- 
certain how the greatest amount of wealth 


may be produced from a given quantity of 


labour; and it is in this point of view 
alone that the division of employment can 
be said to be beneficial. A man, by con- 
fining himself to one simple operation in 
any branch of science, will undoubtedly 
become more expert in it and be able to 
accomplish more work, than if he had to 
attend to several. "There can be no deny- 
ing this, but at the same time that a man 
does so, the more does he approach to the 
character of a mere machine, and the 
greater necessity there consequently is 
that his leisure time should be employed 
in cultivating his mind, in order to coun- 


teract the pernicious tendency of his oc- 


cupation. 
In Wade's History of the Middle and 


Working Classes, some interesting in- 
stances of the division of Jabour are given; 


from amongst them we take the following : 


* A workman in the daily practice of 
one simple business, acquires a dexterity 
and dispatch which would not be pos- 


sible were he more variously occupied. 


Not only is the play of the muscles im- 
proved, but each sense and faculty, by 
A banker's 


concentration of object. 


and laborious. 
of his time would be spent in putting on 
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clerk will count out a bundle of notes 
with ten times the rapidity of another 
person not used tothe employment. Mr. 
Babbage mentions a clerk of the Bank of 
England who, upon an emergency, signed 
his name, consisting of eleven letters, to 
5300 notes, during eleven working-hours, 
and he also arranged the notes he had 
signed in parcels of fifty éach. This af- 
fords some idea how the power of execu- 
tion is increased by the practice of an 
employment, and its effects on production, 
especially in piece-work, must be very 
great. In nail-making, Adam Smith 
states, a boy brought up to the trade will 
make upwards of 1300 nails in a day, 
whilst a common smith, who, though ac- 
customed to handle the hammer, has never 
been used to make nails, would not be 
able to make above two or three hundred 
іп a day, and ‘these, too, very bad ones." 

“To make 5546 pins, weighing one 
pound, occupies four men, four woman, 
and two children rather more than seven 
hours and a half of time, and the total ex- 
pense of labour, each being paid according 
to his skill and the time he is employed, 
smounts to nearly Is. ld. The ratio of 
the wages earned per day by the persons 
so employed, varies from 44d., the sum 
paid to the boy who assists in twisting 
and cutting the heads, to 6s., the sum 
paid to the man who finishes the most 
difficult part of the art. Of the seven 


hours and a half consumed, four are taken 
up by à woman in heading ; rather more 
than two hours by another woman in pre- 
paring, and the remaining hour and a 
half is spent by the other eight persons in 
drawing the wire, straightening the wire, 


pointing and tining. Now itis obvious 
that if only one person was employed to 


make a pin, from the beginning to the 
end, he must not only have the skill and 
strength to execute the more easy and 


simple processes, but those more difficult 
It follows that one half 


the heads—a part of the work only worth 
ls. 3d. a day; while his skill, if better 


employed, would in the same time pro- 
duce five times as much. Pins in con- 


sequence would be nearly four times the 


currant price; and the reason of their 


cheapness isa skilful division of labour, 


an apportionment of the several processes 
in the trade among men, women, and 


children, according to the force and 
ability requisite to the performance of 
each. | 

* Watchmaking is another striking 
illustration of the principle that the divi- 
son of labour is limited by the extent of 
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the market, or, in other words, the demand! 4 curious Patent. Amongst the patents 
for its products. From the inquiries of a lately expired, there is one by a peruke. 
parlimentary committee, it appears there uily described 
Are one hundred aud two distinct branches | in the specification: © For a Forensic 
in this trade, each having its separate 
class of workmen : and that, with the ex. 
ception of the watch-finishers, whose 
business is to put together the several 
parts of a watch, not one of the classes 
can work at any other than his own par. 
‘ticular employment. Now it is plain, 
if the demand for watches were not at 
least sufficient to occupy one hundred and 
two persons, this minute division of oc. 
cupation could. not be supported, and 
watches would neither be so cheap nor so 
well executed. The same cause is in 
operation in almost every department of 
trade and business: they are all con. 
solidated or divided according as the 
market is more or less extensive. In a 
village or small town, for instance, it. is 
common to find the business of a draper, 


Wigs, not to require tying in dressing ; 
and further, the impossibility of any person 
untying them, Think of any one un. 
ying the tail of a judge's or barrister’s 
a: | 


— 
INSTITUTIONS, 


London Mechanics’ Tnstitution.— The 
fourteenth anniversary meeting will be 
held on Friday, the Опа of December 
next, on the plan of a conversationi. The 
author of “ The Mechanics’ Saturday 


Persons having an they may wish to 
have introduced to t e notice of the meet. 
ing, must send them to the Institution, on 
or before the 26th instant. 

Dr. Ritchie’s Lectures on Optics, we 
intended to have noticed singly, but upon 
consideration, think it wil] be better to 
give à report of them, when the course is 
finished. —— 

LECTURES DURING THE WEEK, 
at . T. АС Eur nonday 
mistry.—Thursday. at one o'clock afternoon, 


ment and subsistence in no other place. 
A vilage, or ordinary market-town, would 
be too narrow a ‘Sphere to offord them 
constant oecupation. : 


. — ; 
MECHANICS’ LIBRARY. 
` А New English Grammar, by George 
ing. —Darton and Son. 


It is a feature of the age in Which we 
live, that knowledge of all kinds in now 
eagerly sought after ; and even grammar 
is not thought too dry a study, by young 
persons who wish, or are obliged to edu. 
cate themselves. This is evident from the 
number of works on this subject that 
Are constantly issuing from the press. 
Amongst those, we have seen few better 
calculated to assist ¿he learner, or prove 
useful.in the scheol-room, than the one 
before us by Mr. King. The different 
parts of speech are familiarly explained, 
and the illustrations can easily be under. 
stood. He has also added a few genera] 
rules in orthography, which will prove ex- 
ceedingly useful to most persons: alto. 
gether it is a very useful little book. з 

— 
ur RE. What is the cause of the rise 


or zap in trees, and is it to be unted London: Printed at the Holloway Press, by D. A. 


А didi. : 2 Dovpxzr; ublished by Вквоква, Ho lywell. 
for on the principle of capillary attraction ? strect, Strand; and may be had of all Booksellers, 


— Tuesday, [] 
Esq., at half-past eight o'clock, on Ghost Seei 
Islington Literary and Scient; Soctety,— Thurs. 
day, at eight o'clock, Mr, Gilbert, on the Com. 
yoe 55 b ncient Greece, P 88, 
stera Literary and Scientific Inst оп, 
Hackney-road,—Tuesday, Mr, Elliott, оп the 
Education of the Senses, 
Mutual Instruction Society, Great Tower. street. 
Monday, at cight o, clock, Mr. Chatterly, on 
tany. : 


— — 


TO CORRESPONDENTS. 

We are much obliged to our revising “ Friend" (оғ 
bis suggestions last weck. His Aue. and. Суу” 
Ought to be rewarded with a“ Foo? Cap" 

We shall be happy to hear from ** C.' again, 
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ACCIDENTS ON THE ICE. 

1р the man who makes two blades of grass 
grow where only one grew before, is a be- 
nefactor to his species, certainly he who 
points out the means by which the life 
of even a single individual can be pre- 
served, is entitled to no slight degree of 
praise. We have much pleasure in apply- 
ing these remarks to a communication we 
have received from a correspondent, in 
which he describes two methods, that 
we think will be found practicable, for 
preventing many of those distressing acci- 
dents which so frequently occur, from the 
sudden breaking in of the ice, while per- 
sons are enjoying the delightful recreation 
of skating. In the Metropolis, where the 
opportunity for enjoying this amusement 
so seldom occurs, those who are fond of 
it too often venture on the ice before it is 
in a fit state to bear them; the conse- 
quence is, that every winter, when there 
has been a tolerably sharp frost for a few 
days, the newspapers have to record the 
fatal effects of the temerity of thoughtless 
young men, who have sacrificed their lives 
through their indiscretion. It unfortu- 
nately happens, too, that not unfrequently 
those who exert themsclves most actively 
to rescue the persons who are drowning, 
are themselves exposed to great danger, 
and sometimes meet with the same death 
they were endeavouring to preserve others 
from. This is in consequence of the very 
ill-constructed apparatus that at present 
exists for rendering assistance in cases of 
emergency of this kind. Indeed, a few 
poles, a rope or two, and a ladder, or a 
piece of wicker-work, may be said to 
comprise the list of means for preventing 
accidents on the ice. That some more 
effectual means should be adopted we 
think no one will deny, and we have 
therefore much pleasure in introducing to 
the notice of our readers two plans that 
have been suggested by our correspondent, 
which we trust may, at some future time, 
prove serviceable in rescuing from an un- 
timely end those who would otherwise 
perish. The following is the communi- 
cation :— 


To the Editor of the Penny Mechanic. 


Sin, —As that season of the year has now 
arrived when we may naturally expect our 
ponds and rivers to be frozen over, and as 
80 many fatal accidents occur to our fel- 
low-creatures, who venture on the ice to 
enjoy the pleasures of skating and sliding, 
I think it à duty incumbent on every one 
‘who can suggest any thing for the pre- 
vention of similar occurrences to those 
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which took place lest year, on the Ser- 
pentine, and the Canal in St. James's 
Park, to do so. 

The means which I have hitherto seen 
resorted to by the men belonging to the 
Humane Society have been either ropes, 
boat-hooks, ladders, or a flat-bottom boat. 
When a man falls in the ice the hole he 
makes is seldom more than four or five 
feet in diameter; a rope, with & noose, 
(having pieces of cork strung on it to pre- 
vent its sinking) is then generally thrown 
to him; this he puts over his head and 
works under his arm-pite; he then en- 
deavours to extricate himself by throwing 
his whole weight on the ice; if it is not 
sufficiently strong, a large portion gives 
way, and he is suddenly plunged under 
the water. The men then pullat the rope ; 
but the force being exerted horizontally 
instead of vertically, the man is pressed 
agaiust the edge of the ice, the rope is 
often broken, and the victim perishes. 1 
saw an instance of this about the year 
1817 ; eight persons fell into the Canal in 
St. James's Park, near the Pagoda-bridge. 
A sailor, who had been chiefly instru- 
mental in getting them out, at last fell into 
the same hole himself. А rope was in- 
stantly thrown to him, which reached 
across the Canal, and was held by per- 
sons on cach side. The man raised him- 
self, by floatinz, and laid with his back 
across the rope, holding on at the same 
time with both hands; but in endeavour- 
ing to pull him out, tlie ice cut the rope, 
and he sunk, but soon rose again, and 
continued swimming for nearly a quarter 
of an hour, without any one being able to 
render him assistance. At length a gate 
was taken from the Park fences, and car- 
ried to the top of the Pagoda-bridge, 
which was thrown to him to lay hold of ; 
but it fell on his head, and that which was 
intended for his rescue proved the cause 
of his death. 

Instead then, Sir, of an horizontal ap- 
paratus, I propose, in the first place, a 
triangle, formed of poles, each about six- 
teen feet long (see first page); these 
poles to be raised so as to be about eight 
feet high when over the hole; and to be 
lashed together near the bottom to pre- 
vent their stretching; or they may have 
cross-pieces, formed of spars, made jfast 
near the bottom, which will keep them in 
their proper position. The feet of the 
poles are to be stepped into small 
pontoons, moveable like castors on the 
legs of a table, and to be shod with thin 
slips of iron, to form sledges, and also to 
give & greater surface for the weight of 
the poles. At the top of the triangle 
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there às a block fitted, with running tackle 
attached to it. When a man falls in the 
ice, the machine can be slid along by 
means of the sledges over the hole ; and 
if it should be considered unsafe to keep 

to the pontoons, to guide the tri- 
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of friction, sooner or later, тш к: any 
machine in motion to a state of rest ; still 
I am inclined to think this difficulty might 
be overcome, if some force could be em- 
ployed to produce motion ia such a way, 
that the force should always continue tho 


close 
angle, are made fast to each of | same, and have the same power of resist- 
them, oo thet 


the men may remain at what 
distance they please and guide the triangle 
The tackle (fitted with a 
noose at the end) is then lowered to the 
individual by one of the Society’s men, 
who is stationed with the coil in his hand 
for the purpose, which he places under 
his arm-pits: he is then pulled up, and 
the machine is guided away to a place of 
safety, where he is lowered down. 

But should the ice be so much broken 
as to prevent the use of the triangle, and 
a greater span required, I propose that 
two boats (as represented in the diagram), 


5 


those used by the Society, but 
Id be each rigged with a mast 
On the tops of these masts 
to be fastened : a strong line 
be passed through the block 
of one mast and passed over to 
on the top of the other, the ends 
falling on the ground. This 
& sort of suspension-bridge, 
be heightened or lowered, con- 
r expanded at pleasure ; and the 
the line having a noose fitted to 
before described, it can be lowered 
the test ease and certainty to the 
in the water. 

Should you consider my plans likely 
to be of any benefit to our fellow-crea- 
tures, and give them publicity through 
the means of your valuable Magazine, you 
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Be 


will much oblige, Sir, 
Your obedient humble servant, 
H. P. 
c -—— - 


PERPETUAL MOTION. 
To the Editor of the Penny Mechanic. 


Sin, — Although I am aware it is gene- 
rally stated, that this much-sought-for re- 


sult can never be obtained, in consequence 


ing friction after the apparatus had been a 
length of time at work, as it had when the 
machine was first set in motion. 

It appears to me that something of this 
kind might be effected by means of a 
syphon. It is well known that if a bent 
tube, having one end longer than the 
other, has its shorter end inserted into a 
vessel of water, and the other end hung 
over the’ side, if the air be sucked out 
of the tube, from the longer end, the 
water will begin to flow through it from 
the vessel, and run until the water is on a 
level with the end of the tube on the out- 
side. This is stated to be in consequence 
of the column of water, in the longer end, 
being heavier than that in the shorter, 
and therefore drawing it down. Now, it 
has occurred to me, that if the longer end 
of the syphon was made of twice the 
diameter of the shorter one, that it then 
need not be much morethan half the length 
of the short end, and might therefore hang 
over the water, and instead of drawing it 
from the vessel, deposit it in it again: thus 
there would be a perpetual motion. 

1 have never had the opportunity of 
putting my proposition to the test; but 
as, perhaps, some of your readers may 
have done во, or, at least, may be able to 
inform me whether they see any objection 
to it, in principle, I shall feel much 
obliged if you will find a corner in your 
interesting Magazine for this letter. 

I am, Sir, your's obediently, 
17th Nov. 1836. ENQUIRER. 


— 


[We have inserted our correspondent's 
letter, because it will afford us the oppor- 
tunity of offering a few observations upon 
the many unsuccessful attempts that have 
been made, from time to time, to discover 
a “perpetual motion." This, if possible, 
we will do next week. In the mean time 
we may inform “ Enquirer” that there is 
an objection to his proposition, resulting 
from a law of hydraulics, which, if he is 
not previously answered, we will explain. 
to him shortly.—Eb. P. M.] 

-o—.-— - 

FRICTION, 
Tue surfaces of all bodies, when viewed 
through a good microscope, will be found 
to be full of inequalities, however smooth 
the surfaces may appear to the naked eye. 
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dhere‘ore, when two bodies are brought 
into contact, tho minute projections in 
ene fit into the minute cavities in the 
other; and, consequently, if the bodies are 
put in motion, their velocity will be much 
retarded from this circumstance, to which 
the term friction haa been applied. The 
same effect takes place when two bodies 
are broucht into close connexion with 
each other, from their baving a tendency 
to cohere together, 

he influence of friction is во extensive, 
Dot only in the mechanical operations that 


a greater cohesive force in the latter case. 
When locomotive steam-carriages were 
first proposed to be adopted in tliis coun- 
try, it was thought that the friction be- 
tween the wheels and the road would not 
he sufficient to enable the carriage to pro- 
ceed. That, in fact, when the engine was 
put in motion, the wheels would merely 
revolve, without going forward. Accord. 
ingly, Mr. Gurney, who first proved the 
practicability of employing the steam-car- 
riage on common roads, wasted much 
labour and skill in the contrivance of le- 
vers and propellers, which acted on the 
ground in a manner somewhat resembling 
the feet of horses, in order to drive the 
carriage forward: while, if he had pre- 
viously made the experiment, he would 
have found, as he subsequently did, that 
the friction between the road and the rim 
of the wheel, was quite sufficient, not 
merely to enable the carriage to proceed 
on level road, but actually to ascend hills, 
Where the inclination increased one foot 
in nine, 

The above are a few illustrations of the 
influence of friction. As it acts so pow- 
erfully in diminishing the effect of all 
kinds of force, mechanics have always 
paid considerable attention to the best 
means of diminishing it, Rubbing sur- 
faces, in all well-constructed engines, are 
avoided as much as Possible: and when 
this cannot be done, the parts are kept 
well lubricated with oil, or other unctious 
matter, which facilitates the motion of 
one body upon another. It is also found, 
that if the substances which rub each 
other are of different kinds, the friction is 
considerably diminished. Ferguson, who 
made a variety of ex periments to elucidate 
this point, found, that while the friction 
of polished steel, moving on brass, was 
only equal to one sirth of the weight of 
the rubbing substance, the friction of 
two pieces of soft wood was equal to one 


tions of nature, that a person who should 
neglect it in his calculations, when en- 
envouring to ascertain the result of any 
given force, would be guilty of great neg- 
ligence. It may appear impossible for 
any one at all acquainted with mechanical 
philosophy to do 80; yet it is quite cer- 
tain, that not a few of those who have de- 
voted theirtime to the discovery of a per- 
petual motion, never thought it necessary 
to calculate the result of friction ; or, if 
they did, they under-rated it exceedingly, 
t is, however, the most powerful antago- 
istic force in nature. Not only does it 
8top the marble, thrown from the school- 
y'8 hand along the surface of the 
Bround, but it acts as effectually in bring- 
ing to astate of rest bodies put in motion 
by the most powerful forces in nature. 
A few familiar examples will, perhaps, 


best illustrate the power of friction. 


Causes retards the velocity of the coach, 
and makes it descend with but little more 
rapidity than that with which it would 


against the sides of the deck, in order, as 


the cannon-balls. One of them Striking a 
hammock is brought to a state of rest by 
the friction produced in its passage 
through the bed. 

If a billiard-ball is thrown upon the ice, 
it will proceed to a far greater distance 
than if bowled along the ground. The 
Teason is, that inthe latter case there is more 
friction to be Overcome than in the former, 


its accuracy, as well as for the intrinsic 
worth of the diamond, Friction-wheelg 
are also frequently used in machinery, 
for the purpose of diminishing the effects 
of friction. They consist of wheels, on 
which the axis of another wheel revolves. 

The quantity of friction is always pro- 
portional to the weight of the substance 
moving upon another, and not to the quan- 
tity of surface, as might at first he sup- 


tion on a common road, where the friction 
between the wheels and the earth is much 
greater than it is on the railway. Al- 
though, as will be frequently seen, there is 
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posed. It has also been found that fric- 
Поп increases with an increase of ve- 
locity, although it is not proport onal to 
the increased celerity with which a body 
moves. 

It must not be supposed, because fric- 
tion has a tendency to destroy motion, 
that it ís therefore prejudicial. **Were 
there no friction, all bodies on the surface 
of the earth would be clashing against one 
another; rivers would dash with un- 
bounded velocity, and we should see lit- 
tle besides collision and motion. At pre- 
sent, whenever a body acquires a great 
velocity, it soon loses it by friction against 
the surface of the earth; the friction of 
water against the surfaces it runs over 
soon reduces the rapid torrent to a gentle 
stream ; the fury of the tempest is lessened 
by the friction of the air on the face of the 
earth; and the violence of the ocean is 
subdaed by the attrition of its own waters. 
Its offices in works of art are equally im- 
portant. Our garments owe their strength 
to friction; and the strength of ropes, 
sails, and various other things, depend 
on the same cause: for they are made of 
short fibres, pressed together by twisting: 
and this pressure causes a sufficient de- 
gree of friction to prevent the fibres sliding 
one upon another. Without the friction, 
it would be impossible to make a rope of 
the fibres of hemp, or a sheet of the fibres 
of fax; neither could the short fibres of 
cotton have ever been made into such an 
infinite variety of forms as they have re- 
ceived from the hands of ingenious work- 
men. Wool also has been converted into 
& thousand textures for comfort or for 
luxury, and all these are constituted by 
fibres united by friction. In fine, if 
friction retards the motion of machines, 
and consumes a large quantity of moving 
power, we have a full compensation in 
the mumerous and important benefits 
which it ensures to us." So it is with 
nearly every other operation of nature; 
the same cause which at one time may 
produce much temporary evil, at another 
time will be productive of permanent and 
extensive good. 

— 


ATMOS THE CIANT. 
WO. 11. 


Tnoben Atmos had shown himself so ob- 
sequiously obliging, he had also given un- 
deniable proofs, not to be mistaken, that 
he was not to be trifled with. He ook 
very much of that John Bull sort of dis- 
position so common at that time in the 
country where he was taken most notice 
of; that is, though willing, nay, anxious, 
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to remain in his proper place as the вег- 
vant of man, yet he was likewise pos- 
sessed of a deep and abiding sense of his 
own merits, and a sturdy determination to 
resent, to the utmost, every encroachment 
upon his rights. A striking, but most 
appalling instance of this occurred soon 
after he began to be infavour. А young 
man, perfectly acquainted with the con- 
ditions of the spell, ordered one of the 
giant's family to cook his dinner; the 
young giant appeared immediately, and 
proceeded to do as he was bid. How- 
ever, his employer, on being * sharp set,” 
and desiring to hurry him, broke the 
rules, stopping forcibly a hole out of 
which he was breathing, and for his te- 
merity was punished in the most summary 
manner with instant death; thus affording 
a terrific example of the nervous irrita- 
bility of Atmos under oppression. The 
fearful vengeance which the giant took 
ou this occasion procured him more re- 
spect even than usual, and the magicians 
who employed him proceeded to act with 
more caution : in fact, it was even contem- 
plated by some to give him up altogether, 
as being too dangerous a servant for so 
feeble a master as man, While, however, 
this important matter was in agitation, 
and his employers were debating, pro and 
con, upon the subject, one of them, more 
Sagacious than the rest, extricated them 
at once from the necessity of discontinuing 
his valuable services; informing them 
that he had discovered a method by which 
the giant’s rising anger might be pacified 
without the intervention of man. Over- 
Joyed at this intelligence, they willingly 
availed themselves of it, and now pro- 
ceeded with greater ardour to prosecute 
their studies; each in general striking out 
different and untrodden paths, and raising 
his own fabric on the foundation of prin- 
ciples common to all. 

It shall now be our task to follow the 
principal of them, and to give an account 
of the discoveries they made in commoa 
with the profitable employment of this 
new species of labour, and this we pro- 
pose to dounder so many heads or chapters. 


Atmos employed by an Apothecary. 


A magician of Italy, who was also an 
apothecary, having studied the temper of 
the giant, conceived it possible to per- 
suade him to pound some drugs for him 
in a mortar, as he found it to be very hard 
labour, and knew the giant to be much 
stronger than he. Proceeding, therefore, 
with due caution, he made some advances 
to him, just to sound his disposition ; and 
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finding him subservient to his wishes, he 
acted with greater boldness; in fine, he 
plainly asked Atmos if he would conde- 
scend to blow a wheel, (provided with a 
sufficient number of floats), round with his 
breath. The giant replied that he would, 
if he would allow his father (he made 
no request for himself) a sufficient 
quantity of food, and by no means stint 
his aged parent of his allowance. To this 
arrangement the Italian readily consented, 
and proceeded with diligence to make 
ready the apparatus with which Atmos 
condescended to work; which being 
erected, the spell was used, and the giant, 
true to his word, speedily appeared to set 
the whole in motion; and the magician 
soon found that the better the father was 
fed the better the sun (a pattern for all 
sons) worked in return; and whenever 
the former was in the least pinched in his 
stipend, the latter, just in the same pro- 
portion, flagged and grew weary, which 
was immediately remedied by supplying 
the deficiency. The drugs which he 
pounded were found fully equal to those 
pounded in the ordinary way, and his 
praise was in the mouths of all who wit- 
nessed his wonderful performances, which 
was the case with no small number. But 
flattering as this homage to his abilities 
was, he was not in the least affected by 
it, for he was a being that seemed to be 
incapable of pride; he still moved on in 
the same dogged stern old Roman way 
as ever, rendering no thanks for his wages, 
and caring for none in return for the feats 
he performed ; night and day would he 
labour, if required, without the least 
grumbling or sign of dissatisfaction. He 
was always ready to obey the commands 
and attend to the wishes of his master; 
the most faithful of all servants; the most 
affectionate of all children; the most un- 
concerned of all courtiers, and the most 
tyrannical of all rebels when he once 
broke out into insubordination. He was 
at once a patriot and a slave, obedient to 
all, yet caring for none ; unmoved by the 
changes of empires, thrones, and dynas- 
ties, as by the whistling of the wintry 
wind; and, in a word, incomprehensible 
as the native of a world and order of 
things entirely different from our own. 
YOUNGSTER, 
ee 


MR. POCOCK'S KITE CARRIAGES. 


T urs unique and ingenious invention of 
Mr. G. Pocock, was witnessed by many 
of the members of the British Associa- 
tion, lately, on Clifton and Durdham 
Downs, near Bristol, and called forth 
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their unqualifled approbation. The 
starting-place was opposite the Obser- 
vatory. The car, containing four per- 
sons, was drawn by two kites—the 
pilot kite ten feet in length of standard, 
the draft kite, twelve feet. The party 
passed through the turnpike with ail 
the privileges of royalty,* toll free, and 
proceeding across Durdham Down, 
ended their journey near Westbury. 
The general pace was about ten miles 
an hour. Two days after this first dis- 
play, four carriages were on the downs, 
two of which were in constant use for 
several hours. During the day, about 
one hundred ladies and gentlemen, 
many of them foreigners, had an op- 
portunity of riding iu these novel vehi- 
cles. When the wind was active, the 
pace was about twelve miles an hour. 
Many of the gentlemen present ex- 
pressed their surprise at the power of 
the kites, and were especially gratified 
at witnessing the scientific management 
of them, for they had not conceived that 
every angle or obliquity of surface 
could be given to the kites which can 
be presented to the wind by the varied 
setting of a sail, or the mast of a boat. 
From this discovery many judicious 
remarks were made on the various use 
to which these kites, or buoyant sails, 
might be applied. Ideas, new even to 
the author of the invention, were sug- 
gested. Тһе general impression was, 
that it was peculiarly well adapted for 
sea service, especially in case of ship- 
wreck, as life preservers, as auxiliary 
sails, and for the making of ae It 
is hoped, therefore, that this httherto- 
uniuvestigated branch of science will 
be more fully developed, and applied to 
beneficial purposes. Тһе most morti- 
fying occurrence of the day was, that, 
after Lord Courtenay had minutely 
examined the whole apparatus, and 
tried every brace line with his own 
hand, in order to prove its use, and to 
ascertain the effects produced on the 
kites, when his lordship had taken his 
seat for a ride, the wind became so 
feeble that the general pace was not 
more than six miles an hour. 

On a subsequent occasion an immense 


* Mr. Pocock may, in fact, claim a roya] appel- 
lation for his car, Prince George of Cumberland 
having had a seat in it, and “һал ей the ribbons" 
of the aerial steeds. 
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kite, of thirty feet length in the stand- 
ard, was exhibited on the Downs, the 
power of which was adequate to the 
drawing of four carriages laden with 
persons. The most speedy rate of the 
carriages was eighteen miles an hour. 

Though not scientific, to start a new 
theory as to the applicability of these 
kites, we were delighted with the con- 
trol which Mr. Pocock possesses over a 
team elevated some hundred yards 
above him. By means of reins (or, as 
he terms them, brace), he is enabled to 
bring the kites round to any one point, 
even almost to a right angle with the 
road he is travelling, and cau put them 
to an edge with the wind, or allow 
them its ful force. Even the tail is 
prec into the service of propulsion, 

ing a series of linen cones, each of 
which catches what sailors so ofteu 
long for, “а cap full of wind.“ 


— — 


CHARRING OF AN MAL SUBSTANCES. 


A pamphlet published at Florence 
ives an account of a strange discovery 
by Girolamo Legato, the accuracy of 
which is attested by the principal pro- 
fessors in that city. It appears that 
Legato, while traversing the deseris of 
Africa, in 1820, for the purpose of per- 
fecting his map, discovered in one of the 
hollows which a whirlwind had ploughed | 
up, a completely charred human body, 
the flesh and bones of which were in 

preservation. It struck him that 
the process of charring could only have 
been effected by the scorching sand, and 
that if the heat of the sand Бай, in this 
instance, effected the complete desicca- 
tion and carbonization of animal sub- 
stances, it might be possible to effect 
something similar by artificial means. 
On his return to Italy he commenced his 
experiments, and at length succeeded in 
mer to the limbs and bodies of ani- 

solidity and indestructible dura- 
bility by this process, whole bodies, as 
well as individual parts, acquire a tho- 
roughly firm consistence, which is more 
decided according as the respective parts 
are harder or softer. The skins, mus- 
cles, nerves, veins, fat, blood, all undergo 
this change without its being necessary 
to remove the intestines, which assume 
the same consistence. At the same timc 
the colour, form, and character in gene- 


MECHANIC. . 41 


ral, remain unchanged ; no smell is per- 
ceptible, and both joints and limbs re- 
main flexible and moveable, as when 
alive; when bodies have acquired this 
consistency, neither damp, air, moths, 
nor water, can affect them. The weight 
is but slightly diminished ; not a hair is 
lost; on the contrary, they are rooted 
more firmly than ever. Birds and fishes 
lose neither skins, scales, nor colours; 
and, in like manner, insects and worms 
remain perfect in every respect. Le- 
gato's cabinet contains many specimens 
of this novel and singular discovery ; 
one of the most remarkable is a table 
composed of 214 picces joined together. 
The observer would take them for so 
many different kinds of stone, and yet 
they are nothing more than portions of 
the human members. 


— 
THE PATENT RETARDER; 

OR, THE TRAVELLER'S SAFEGUARD. 
A most satisfactory exhibition of this 
new and important invention took place 
during the three former days of the pre- 
sent weck, upon Highgate-hill: we say 
important, for who of our readers at all 
accustomed to stage-travelling. has not 
oftentimes been the subject of fear and 
even of terror, when seated behind spi- 
rited horses upon the brow of some 
fearfully-steep bill. at finding the entire 
control of them is left in the hands of an 
inexperienced passenger, or, it may be, 
some foppish coxcomb, whose haéfpence 
to the stage- porter has secured the box- 
seat, and who fails not, during the tem- 
porary absence of the coachman, to 
*try what the whip is made of,” by 
smacking it right and left, fore and aft, 
and at every little kindred puppy-dog 
that happens to pass by; and all at 
the imminent hazard of the lives of his 
fellow-passengers. We rejoice, how- 
ever, to state, that by the Patent Re- 
tarder the necessity for adopting any 
dangerous resources is superseded, as 
the following will show :— 

Ist.—In descending a hill, the coach- 
man or guard can, without alighting from, 
or stopping the coach, apply the retarding 
power to both hind wheels, imperceptible 
(о the passengers; so that the whole pies- 
sure of the coach be taken from the 
horses, the speed of the coach regulated 
to any rate, or stopped at pleasure at any 
spot. The retarding power cau be ap- 
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plied-cqual in effect to an additional draft 
of several tons. 

2nd.—In ascending a hill it ia necessary 
to stop the horses, to enable them to re- 
cover the exhaustion occasioned by the 
severe draft up it; to do which the coach 
is set across the road, to prevent its run- 
ning back, and give ease to the horses at 
the collar; the patent Retarder applied, 
immediately fixes the coach, allowing the 
horses to be perfectly free at the collar, 
with the traces loose ; and indeed, if the 
wheelers were to back, they have not the 
power to force the coach back with them, 
without great difficulty. 

8rd.—W hen it is necessary fora coach to 
stop, and the coachman leaves the box, he 
Places the reins in the charge of a pas- 
senger, or else leaves a horse-keeper or 
his assistant, at the horses' heads, in both 
Cases, numerous accidents have occurred 
by the borses Starting and running away, 
having nothing but their accustomed load 
to draw; the Retarder, applied by the 
coachman when he leaves the box, would 
effectually secure the coach, as the horses, 
having to contend against its power (equal 
to several tons additional draft), would be 
impeded, and prevented from moving far, 

4th.— Frequent accidents occur. to pas- 
sengers when getting up and down a 
coach, which is occasioned by the horses 
moving on, or being restless, thereby mak- 
ing the coach unsteady, overthrowing the 
ladder used by the passengers (females 
particularly), or causing the passengers 
who may be using the h.nd wheel to be. 
come alarmed; the Retarder applied, 
would ag effectually lix the coach, and 
prevent the horses moving us in the last 
case, 


was resolved, “ That every gentleman dis- 
posed to join the Meteorological Society 
be admitted on presenting his name to the 
Society, and paying one guinea (his annual 
subscription) within a period of three 
months. Members to be afterwards ad- 
mitted by the usual mode of ballot." The 
meeting was then adjourned to the second 
Tuesday in December, when W. R. Bish, 
Esq., author of the Tubule Anemologice, 
will read a paper on the periodical curvea 
described by the wind. 

` Botanical Suci ty, Acelrki Chamberr— 
J. E. Grey, Esq., F. R. S., in the chair.— 
Ata general meeting of the members of 
this Society, held on Thursday evening at 
their rooms, 11, John-street, Adelphi, a 
very interesting Paper on local botany 
was read by A. Irvine, Fsq., of Croydon, 
а very able botanist. In thia paper the 
flora of the vicinity of London was con- 
trasted with the local floras of different 
localities in England, Scotland, and va. 
rious continential states. 


LECTURES DURING THB WEEK. 


London Institution, Finsbury Circus.—Monday, 
at seven o'clock T Brande, Esq., on Che. 
Mistry. Thursday afternoon, at one o'clock, 
W. Chalklen, Esq., on Taste. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery - lane. — Weduesday, Basil 
lontague, Esq, on Knowied e, Ignorance, 
ггог, Prejudice, and Reform, at alf-past eig ht. 
Friday, Anniversary. A Conrerzalioni. 

Western Literary and Scientific Institution, 47, 
Leicester quare.— Thursday, at half-past eizht 
C’clock, W Chalklen, Esg., оп History, 

Lambeth Literary and Scientific Institution, Wo. 
terloo Bridge road.— Tuesday evening. wt tate. 
Past eight o'clock, Dr Уош моед Smith, ou Гис 
Animal Economy. 

Islington Literary cnd Scientific Society —Thuys. 
day, at eight o'clock, Mr. Elliott, ou the Edu- 
cation of the Senses. 

Eastern Lilerary and Scientific Institution, 88, 
Hackuey-road.— esday, Mr. Elliott, on the 
Education ofthe Senses, 


Mutual Instruction Society, Great Tower-street,— 
Monday, at eight o'clock, B. R. Haydon, Esq., 
Elements of Painting and Sculpture. 


— — 
TO CORRESPONDENTS. 


We shall have much pleasure in inserting commu- 
nications from Mechanics and others, no matter 
What their style of composition may be, if their 
information is likely to prove interesting. 


“ А." We cannot comply with his request. The 
Committee of the « Mechanics' Institution" may 
have acted harshly in the case referred to, but 
those who feel agrieved can bring the subject 
before the whole of the Members at a genera] 
meeting. 

“А City Apprentice” shall have his queries an- 
swered, in a short article next week. 


INSTITUTIONS. 


Meteorological Society —Dr. Birkbeck, 
President, in the Chair.—A mecting of 
the members of this Society, aud others 
favourable to its objects, was held on 
Tuesday, the 15th instant, in the com- 
mittee-room of the Mechanics’ Institution, 
29, Southampton-buildings, Chancery- 
lane. The Society bas been in a state of 
inactivity for several years, and we antici- 
pate its revival will be hailed with great 
pleasure by every meteorologist, After 
the business of the meeting had been ably 
set forth, at considerable length, by the 
learned President, Charles Shearman, 
Esq., was elected Treasurer in the place 
of Dr. Clutterbuck, who resigned; and 
W. W. White, Esq , M.B.S., of No, 4, 

orship-square, was elected Secretary, 
in the place of Thomas Wilfred, Esq. It 
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THE STEAM ENGINE. 
NO. 111. 


THE merits of the Marquis of Worces- 
ter, as an improver of the steam en- 
pine, have, we think, been overrated. 

is claim rests entirely on the descrip- 
tion of the machine described in the 
“Century of Inventions,” and quoted 
in our last paper on this subject; but 
the description is so exceedingly vague 
that it has been found impossible to 
construct an engine from it. Many 
scientific men of eminence have doubted 
whether such an engine was ever made, 
although the Marquis most positively 
declares that he performed the experi- 
ments with it, he describes, before the 
Court of Charles the Second. Whether 
this was the case or not, it is certain 
that, long before the Marquis lived the 
elastic power of steam had been dis- 
covered and operated upon by De 
Caus, whose engine we described in 
No. 3, where an engraving of it will 
also be found. We mention this, be- 
cause Dr. Lardner, in his Lectures on 
the steam engine, appears to have 
entirely overlooked De Caus's inven- 
tion. He says, Whether the Mar- 
quis of Worcester ever tried the ex- 
periments he mentions, or constructed 
the machine he alludes to, is, we con- 
ceive, a matter of perfect and absolute 
indifference as to the share to which 
he may be considered to be entitled in 
the invention of the steam engine. It 
is quite clear, that, in the passage we 
have quoted (in the « Century of In. 
ventions,") he distinctly points out the 
pressure arising from the elastic force 
of steam as a mechanical agent. He 
gives an instance of the possibility of 
applying it to elevate water, and men- 
tions the advantage which, iu this re- 
spect, it possesses over the atmospheric 
pressure, viz., that the latter has a 
limit, not being capable of supporting 
more than about thirty-four feet of 
water, while the pressure of steam has 
no other limit thau the streugth of the 
vessels which contain it. Had he 
merely stated these things, without 
alleging, as he does, that he had ac- 
tually tried the experiment, he would, 
we conceive, have an undeniable claim 
fo the merit of having first suggested the 
elastic force of steam as a mechanical 
agent of a power almost unlimited > and 


beyond this, even had he made his 
experiment publicly, his claim could 
not be admitted ; for it is certain, that 
no engine, constructed in the manner 
to which he alludes, could be rendered 
extensively useful as a machine even 
for raising water." It not unfrequently 
happens, that men re-invent what has 
n au been invented ; and in this 
ight the Marquis may, perhaps, have 
some claim to the honour of improving 
the steam engine; but the discoverer 
of **the elastic force of steam, as a 
mechanical agent," was undoubtedly 
De Caus. 

Many engineers have attempted to 
construct an engine from the descrip- 
tion given by the Marquis of Worces- 
ter, but without success. The one 
designed by Mr. Millington appears to 
agree more nearly with the particulars 
given than any one we have seen. It 
is not constructed exactly as directed 
by the Marquis, but it is capable of 
producing some of the effects he de- 
Scribes. We give an en raving of it 
on our front page. The ollowing is a 
description of it :— 

The two spherical vessels и, o, have two 
pipes, d, f, proceeding from them, and in- 
serted into a boiler, g. These pipes have 
two stop-cocks, z, w, which shut off the 
Communication between the boiler and 
the vessels. From another part of the 
vessels proceed two other pipes, having 
valves at s, x, opening outwards, and ter- 
minating in a single pipe, e. The spheri- 
cal vessels have each another valve opening 
inwards, and a very short pipe, n, v; the 
Pipe e, rises forty feet, and terminates 
in the reservoir, и. b, is a section of the 
fire-grate, under the boiler e; t, the door 
of the fire-place ; I, the brickwork ; F, the 
ash- pit; and Л, is a reservoir of water in 
Which the vessels и, d, are placed, and 
which is to be elevated into the cistern u. 

If we now suppose a sufficient quantity 
of steam to be generated in the boiler с, 
from the water g, and the stop-cock z, 
opened so as to allow a free communica- 
tion between the boiler and the vessels in 
the reservoir, the steam will descend in 
the pipe d, (the pipes and vessels being 
made or cased with some material to pre- 
vent the condensation of the steam by the 
water in the reservoir), into the vessel и, 
and will expel all the water or air which 
it may contain through the valve 8, into 
the pipe e, which will deliver itself into 
theres ervoir и. The cock z is now to be 
shut,a nd the valve r, being freed from the 
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pressure of the elastic vapour, will be 
forced inwards by the gravity of the water 
in the reservoir, which will speedily fill 
the vessel a. But when the cock z, is 
shut, the opposite one, w, is opened, and 
the steam from the boiler raises the water 
which may be contained in o, up the pipe 
e, closing in this operation the valve s. 
When the vessel o, is filled with steam, 
the cock w, is shut, and the water in the 
reservoir rushes into o, as it did into a, 
and fills it. Тһе cock z, is now opened, 
and the steam again expels the water from 
the vessel а; and so on successively, so 
long as steam is produced in the boiler, 
and the cocks z, w, are opened and shut 
alternately 


We must now leave the reader to 
decide on the merit to which Lord 
Worcester is entitled, and proceed to 
describe some more improvements that 
were shortly after introduced in the 
construction of steam engines. 

Amongst numerous other persons 
who have contributed to bring this ma- 
chine to its present state of perfection, 
without, perhaps, having pointed out 
any new principle, or suggested any 
striking improvement, Sir Samuel More- 
land deserves to be mentioned with re- 
spect. Although it is known that he 
constructed apparatus, of which the 
moving power was steam, and that it 
was exhibited before the King of 
France, yet no drawing or description 
of it is extant. His experiments on 
steam, however, are sufficient to entitle 
him to the honour of being mentioned 
with the other great men who have 
improved the steam engine. The ex- 
periments are remarkable for their ac- 
curacy. His estimate of the degree 
of expansion that water undergoes 
wben converted into steam, is found to 
be perfectly correct. He says ‘‘ Steam 
is about 9,000 times the volume of the 
water from which it was produced." 
This is the case, although Ferguson, 
Desaguliers, and many other scientific 
men, for a long time, thought that 
water expanded 14,000 times to form 
steam ! Watt, however, proved that 
Moreland's estimate was the correct 
one. 

Within a year or two after Sir Samuel 
Moreland had performed his experi- 
ments in France, Dr. Papin, the well- 
known inventor of “ The Digester,” 
also had his attention directed to the 


expansive power of steam ns a mover 
of machinery. He was engaged for a 
long time in endeavouring to discover 
the best means of forming a vacuum 
in a very large air pump, that he con- 
structed for the purpose of raising 
water. Amongst other things, he was 
led to experiment on steam for this 
purpose ; and he found that, ‘‘ by con- 
verting a little water into vapour, by 
fire applied to the bottom of the cylin- 
der that contains it, the vapour forces 
up the plug or piston, in the cylinder 
to a 3 height; and which, 
as the vapour condenses (as the water 
cools when taken from the fire), de- 
scenda again by air pressure, and is 
applied to raise water out of the mine." 

his, as will be seen hereafter, was a 
description of an atmospheric engine; 
but Papin himself did uot profit by his 
suggestion. He constructed an eugine 
some years afterwards, yet this was 
only an improvement on De Caus's; 
the steam not pressing on the surface 
of the water in the boiler, and thus 
forcing it up a pipe, but was generated 
in a separate boiler, and made to pass 
through a pipe into a cylinder contain- 
ing cold water. Upon the surface of 
this a floater was placed, which pre- 
vented the steam coming into contact 
with the water, by which the former 
would have been condenscd. The 
pressure of the steam on this floater 
was the means of forcing the water 
contained in the cylinder up a pipe cou- 
tinued from the bottom of it. 

Dr. Papin made a valuable addition 
to the steam engine by introducing a 
safety -valve for the boiler 


— sa 


ANTICIPATED RESULT OF EDUCATION. 


Waar claim is there to which that of 
National Education is not paramount? 
Instruction, free instruction, might be 
brought home to every door. In fact, 
it should be obligatory, giving the pa- 
rent the option, of himself, or by pri- 
vate instruction, of educating his child 
in preference. But as the power of life 
and death, which was once possessed 
over the child's body, has been taken 
away, as a barbarism, why should that 
of life and death over the soul be up- 
held? What a moral magnificence 
would there be in an universally edu- 
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He was not aware of the great increase 
of power necessary to make a body 
move with a double velocity in water ; 
and many well-informed persons are 
not much better acquainted with the 
subject. The following remarks by 
Arnott may therefore not be uninterest- 


cated people! The joy in heaven over 
a sinner that repenteth would swell to 
rapture over a great nation repenting 
and regenerated; and blessed spirits 
look down from their seats of glory, 
with tears of delight. O! how much of 
the poverty Mat fills our streets with 
misery; how n. uch of the temptation 
that crowds our gaols with criminals ; 
how much of the erroneous struggling 
that exasperates our population to ani- 
mosity that sometimes threatens to 
dissolve the bonds of Society, would 
vanish with the education of the people! 
How many of the absurd prejudices 
and institutions which bewilder the 
true notions of right and wroug, and 
make so many victims in all ranks of 
society, would speedily wear out, as 
the philosophy of Christian morality 
чч itself to pertecting the science 


of virtue, and the art of happiness ! ! d 
How would knowledge ascend aid ex- R и Mesa when moving with 
pand, till the whole form of society i ^ peed. Now four times the power 
would rise into its fair and full propor- | ds fed to produce a double rate. 

b This fact, when more closely examined, 
tions; and our country commence the | i, easily understood. А boat which 
grand advance towards the ultimate moves one mile per hour, displaces a cer- 
destiny of man upon earth—that of tain quantity of water, and with a certain 
universal association for universal good! velocity; if it move twice as fast, it, of 
For when knowledge shall cover the i i 
face of the earth, even as the waters 
cover the sea, like those waters it 
shall unite the remotest nations, and 
reflect heaven's brightest loveliness, 
Knowledge is the scource of virtue; 
virtue is the means of happiness; hap- 
piness is the pledge and earnest of 
immortality ; and so ascends the golden 
chain of human destiny, from the dust 
of earth, to the throne of God in 


Ing. 

The same force is required to give, or 
to take away, or to bend motion, in a 
fluid, as in an equal quantity of solid 
matter. A pound of water, enclosed in a 
bladder, is not more easily thrown to a 
given height than a pound of ice, or of 
lead ; nor, if falling into the scale of a 
weighing-beam, does it require less as a 
Counterpoise; nor if made to revolve at 
the end of a sling, does it render the cord 
less tight. i 

Many persons, looking carelessly at this 
subject, would expect, that if a body, 
moving through a fluid at a given rate, 
meets a given resistance, it Should just 


double velocity, and requires another 
doubling of the power on this account: 
the power then being doubled on two ac- 
Counts, becomes a power of four. In the 
same manner, with a speed of three, three 
times as many particles are moved, and 


heaven.— V. J. Foz. to produce thrice the speed; for a speed 
of four, a power of sixteen is wanted; ſor 
— 8 speed of five, a power of twenty-five, 


FLUID RESISTANCE. and so forth. The corresponding num- 


Many persons entertain exceedingly отр бра он ten, are shown in 


erroneous ideas with respect to the |, 

А : A 3 
velocity that may be obtained by a Corresponding rece „„ 
vessel in sailing, or by a boat propelled апсе............... 149 16 95 36 49 64 81 100 


by oars. We have heard of the cap- Thus the force of 100 horses would only 
tain of a steam-boat, that was not cal- | drag a boat ten times as fast as the force 
culated to sail with great rapidity, | Of one horse. Arithmeticians express the 
having placed his foot on the safety- 
valve of E ое. run racing with 
another boat that could o nearly twice : 

as fast as his, and declaring, with an 1 8 e que e RR. 5 
oath, that he and all the passengers phenomena of nature and becomes a guide 
would be blown into the air before the in so many matters of art. We shall now 
boat he commanded should be beaten. | set forth some interesting examples chosen 
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indifferently from the two classes men- 


tioned. 
Tbe law explains at what a heavy ex- 


pense of coals high velocities are obtained 
jn an engine of 49 or 50 
horse-power wonld drive a boat seven 
miles an hour, two engines of 50, or one 
of 100, would be required to drive it 10 
miles, and three such would only drive it 
if all the 

coal which a ship could conveniently 
carry were just sufficient to carry her 
rate of 12 miles per 


in steam-boats. 


12 miles. For the same reason, 1 


1,000 miles, at the 
hour, it would drive her 3,000 at the rate 
of seven miles per hour; and nearly 6,000 


at the rate of 5 miles per hour. This is a 


very important consideration for persons 


in steam navigation to distant 


The same law shows the folly of putting 
very large sails on a ship: the trifling ad- 
vantage in point of speed by no means 


compensates for the additional expense of 


making and working the sails, and the 
risk of accidents in bad weather. The 
ships of the prudent Chinese have not, 
for the same tonnage, one-third so much 
sail as those of Europe, and yetthey move 
but a little slower on that account. An 
European ship, under jury-masts, does not 
lose so much of her usual speed as most 
people would expect. 

This law explains also why a ship glides 
through the water one or two miles an 
hour wben there is very little wind, al- 
though, with a strong breeze, she would 
only sail at the rate of eight or ten miles. 
The 100th part of that force of wind 
which drives her ten miles an hour will 
drive her one mile per hour, and the 400th 
part will drive her half a mile. Thus also, 
during a calm, a few men pulling in a 
boat can move a large ship at a sensible 
rate. The same law applies where the 
fuid is aeriform as well as where it is 
liquid. | 

A bullet shot through the air with a 
double velocity, for the reason assigned 
above, experiences four times as much 
resistance as with a single velocity, and 
it is further true, that when the velocities 
of bodies moving in air are very great, the 
resistance increases in a still quicker ratio 
than in liquids,—probably because the 
compressibility of air allows it to be very 
much condensed or heaped up before the 
quick moving body. It is uselese to dis- 
charge a cannon-ball with a velocity ex- 
ceeding 1,200 feet in a second, because 
the powerful resistance of the air to any 
velocity beyond that, soon reduces it to 
that at least. 

The rule of mutual action between a 
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solid and fluid, now explained, holds 
equally when the fluid is in motion 
against the solid, as when the solid moves 
through the fluid. 

If a ship be anchored in a tide's way 
where the current is four miles an hour, 
the strain on her cable is only one-fourth 
part as great as if the current were eight 
miles. 

A wind moving three miles an hour is 
scarcely felt; if moving six miles itis a 
brisk gale ; if sixty it is a storm; and be- 


yond eighty it is a frightful hurricane, 


tearing up treesand destroying every thing. 
Supposing the wind to move one hun- 


dred miles per hour, there are one hundred 
times as many particles of matter striking 
any body exposed to it, as when it moves 
only one mile per hour, and each particle 
strikes moreover with one hundred times 
the velocity or force: therefore the whole 
increase of force is a hundred times a hun- 
dred, or ten thousand. This explains how 
the soft invisible air may, by motion, ac- 
quire force sufficient to unroof houses ; to 
level oaks which have been stretching 
their strong roots around for a century ; 
and iu some West-India hurricanes, ab- 
solutely to brush every projecting thing 
from the surface of the earth. 


No ship can sail faster than fifteen miles 


in an hour. 


No fish can swim with a velocity ex- 


ceeding twenty miles an hour; not the 
dolphin, when shooting a-head of our 
swiftest frigates; or the salmon, when 
darting forward with speed which lifts 
him against a water-fall of many feet. 


—— 


RISE OF SAP IN TREES. 
To the Editor of the Penny Mechanic. 


Sm, Permit me to offer the following ex- 


planation in reply to a query inserted im 
No. IIL, * What is the cause of the rise 
of sap in trees? 

The growing points, or extremities of 
the buds, are composed of what is called 
cellular tissue, a mass of minute bladders 
of vegetable membrane, filled with sap, 
and permeable by pores so extremely 
small as to be invisible under the most 
pawerful microscopes. Each of these 
bladders is capable of developing others 
of the same kind upon its sides, whick 
thus drain it of its sap. In order to re 
store an equilibrium, the adjoining vesi- 
cles part with a portion of the sap they 
are charged with, supplying themselves 
in turn from those below ; thus the circu- 
lation is excited throughout the stem and 
the root; which last takes up its juice 
from the soil. The generative power pos- 
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sessed by the tissue of plants is increased 
in proportion to the quantity of heat and 
solar light ; consequently the flow of Sap 
is renewed by the returning warmth of 
Spring, and again falls off at the approach 
of winter, but never entirely ceases ex. 


ford to spend some hundreds of pounds, 
merely for the plate glass of his windows 


noticing them ; for within the last century 
their number materially decreased. 

r. Francis Place, in his evidence before 
à Committee of the House of Commons, on 
drunkenness, stated, that in 1736 the num- 
ber of 1 shops within the bills of mor. 
tality was not less than twenty thousand, 


take a retrograde motion, returning down 
the stem, aud discharging itself by the 
root. R. 

[The power by which circulation of the 
nutritive fluid, in organized beings, is 


matter. Weare much obliged to our cor- 
respondent above, for attempting to explain 
the subject, but we must confess we do 
not clearly understand him, when he says, 
Speaking of the cells which compose the 
cellular tissue, “each of these bladders is 
capable of developing others of the same 

ind upon its sides, which thus drain it 
of its sap." Capillarity is, no doubt, one 


used in England and Wales, in 1742, ex- 
ceeded twenty millions, The Population 


period ; instead of which, in 1833, the 


more than at the former period, when the 
Population was but little more than a third 
of what it is in the present day, 

The increase in the Price of spirits has 
greatly contributed to check intemperate 
habits. In 1745, gin (the liquor most ge- 
nerally used), was not more than three. 
pence or fourpence the pint; at present it 
is four times that price. This difference 
will not appear so surprising when it ig 
considered that at the former period pri- 


vate stills were in general use, and that 
INCREASED TEMPERANCE OF THE ; 


WORKING CLASSES. 
WE recommend the following remarks, 
which are taken from an article entitled 
“ Social Improvement," in the London 
Magazine, and Journal of Educational 
Institutions, Sor October, to the notice of 


to this, states, that « In 1786 Mr. Pitt re. 
duced the duty on gin to five shillings per 
gallon. During the ten years from 1796 
to 1806 the Consumption of Geneva went 
on increasing till it reached 724,351 gal- 
lons a year. The duty has since been 
raised, and at present (1832) is 11. 25. 6d. 
the imperial gallon, on an article which 
may be bought in bond for 28, 8d. or 2s. 64. 
The duties on rum and British spirits hay. 
ing been materially reduced during the 
last 10 years, the consumption of Geneva 
has gone on progressively diminishing 
tillit now &mounts, as appears from a sub, 


that the people are less temperate now 
than formerly. 


One cause that has led to the belief 
that intemperance is more prevalent than 
formerly, is the splendour of the places 
where ardent spirits are retailed, While 
the dram shops presented no striking pe- 


except by those who frequented them. 


But when we find that à publican can af. years ending with 1806,” 
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We consider these facts, which are 
teken from Reports of Committees of the 
House of Commons, quite sufficient to 
prove that drunkenness has not increased; 
but if any further evidence should be re- 
qaired, we think it will be found in the 
that. while the demand for 
ardent spirits has diminished, the desire 
for less stimulating beverages has greatly 
increased. Sir Robert Peel, while Chan- 
cellor of the Exchequer, last year, in his 
speech against the reduction of the malt- 
tax, stated, that in 1722, the quantity of 
tea consumed in this country was, on the 
averaze, about one ounce by each of the 


circumstance, 


population; in 1833, the average was two 
pounds and a quarter by each person! 
The increase in the quantity of coffee used 
is quite surprising. In 1760, the average 


was about three quarters of an ounce for 


each person: in 1833 it was one pound 
and a-half! The circumstance of so great 
a change having been effected in the tastes 
of the people would of itself, we think, 
be suflicient to prove that intemperance 
раз not increased; but the facts previously 
stated, are taken from documents, the ac- 
curacy of which cannot be doubted, and 
the conclusion is therefore, irresistible, 
that the people «re more temperate in their 
habits now, than they were during the last 
century." 
ops 


REMESLENNOE LAVEDENIE, OR MANY- 
HANDICRAFT SCHOOL, AT MOSCOW. 
[Wr have been favoured with the follow- 
ing communication from a gentleman re- 
siding in Moscow, who is most anxious to 
promote the cause of education, and has 
done us the honour of selecting Tne PENNY 
Mecaanic for the purpose of making the 
above excellent institution known to the 
people of this country. We have much 
pleasure in drawing our readers’ attention 
to the account, not only because it is 
highly interesting, as exhibiting the pro- 
gress of education in Russia, but also be- 
cause it contains information that, we 
think, might be acted on with success at 
the Penitentiary, Schools of Industry, &c., 

іп England— Ep. P. M.] 


Amongst the many excellent Institutions 
established at Moscow, there is none more 
worthy of notice, of the highest praise and 
imitation than this; indeed, it will be 
difficult to do justice to this most Christian- 
like and truly-benevolent Institution, in 
transcribing the account given us by Mr. 
E. Matthews, who, conducted by the Di- 
rector, а Mr. Ott, through the various de- 
partments, devoted several hours in ex- 
amining and informing himself of the prin- 
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ciples on which it is conducted. This 
establishment is & branch of the Found- 
ling, of which it will, perhaps, be neces- 
sary to speak first, and was supported 
from the funds of that establishment until 
it was able to support itself. It is pretty 
generally known that the Foundling at 
Moscow is one of the most superb struc- 
tnres, and extensive establishments, in 
Europe; upwards of ten thousand per- 
sons living and being supported within its 
walls; and the children brought up there 
receiving a most liberal education. Butas, 
amongst several thousand children, some 
are necessarily to be found incapable of 
receiving (that is to profit by it) a sufli- 
cient knowledge of the arts and sciences, 
those who are thus deficient in talent are 
transferred to the school of which we are 
now speaking, and are there brought up in 
the following manner:—If found to be 
very dull, they are first put to the most 
simple employments, such as making 
smull card-boxes, or forming little wooden 
toys with one instrument. As they im- 
prove in this, they are instructed in carv- 
ing in wood, or in turnery. Those with 
more mind would be instructed in etching 
and engraving, or in some branch of me- 
chanics, conducted by the easiest methods; 
and they are so far advanced as to have 
formed a beautiful model of a very com- 
plex cotton-combing machine, & steam- 
engine, and several other things equally 
difficult: thus are several hundred boys 
becoming clever mechanics, and many 
skilful engineers; and, what is an im- 
portant addition to this, they also receive 
a plain education, are instructed in writ- 
ing, arithmetic, and drawing, by good 
masters, who teach after the Lancasterian 
plan; and the whole routine of teaching 
is carried on with such order, and still 
without severity, that Mr. Matthews as- 
sures us, he would not hesitate in placing 
his own son uuder its rules. That the 
manner of living, the cleanliness and po- 
sitive comfort of the boys, is such, that a 
noblemau's son could not be better treated. 
One circumstance alone, though trifling 
in itself, may give an idea of the noble 
manner in which it is conducted. The 
Director has sunk ten thousand rubles 
in plate (the spoons and soup-ladles being 
of silver), and which he considers is not 
only more agreeable, but, iu the end, even 
a saving—as the circumstance of one being 
lost has not yet occurred. Mr. Matthews 
describes the coming of the boys to and 
from their supper, or last meal, at seven 
o'clock, as a most pleasing sight; the 
perfect order in which they enter the 


dining-room, under conduct of the elder 
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boys; their hymn, so very pleasingly sung 
before they sit down ; and the steadiness 
of the monitor, or elder boy, who sits at 
the head of the table and serves the soup, 


from its known Corrosive property, when 
in contact with copper or brass, is to be 
attributed the destruction of cocks, fit. 


boys are the offspring of the lowest class, 
Who would otherwise have had to live in 


Portion of the night, із probably aug- 
mented, if not procuced by it, from the 


Previously separated : azote is alike in- 
Jurious to combustion. By employing two 
burners of the same size, and supplying 


benevolent Institution, as given us by Mr, 

atthews ; suffice it to say, that it would 
be well worthy of imitation, even by so 
Freat а nation as England ; for the only 
Institution Which in any respect ap- 
Proaches to it, is the Philanthropic, which 


Phillips has taken out a patent for his 
discovery, Worcester Journal. 


INSTITUTIONS, 


LECTURES DURING THE WEEK, 


London Institution, Finsbury Circus.—Monday, 
Dec. 5, 4t seven o'clock, W. T. Brande, Esq., on 
Chemistry. Thursday afternoon, Dec. 14, at one 
W. Chalklen, Esq., on Taste. 

Aldersgate Street Institution. Wed nesday, Dec. 7, 

„. Serle, Esq., on the Construction of а 

Druma. 


Western Literary and Scientific Institution, 47, 
icenter-»quare.—Thursday. Dec. В, C. Pein. 
berton, E- q., on Elocution., 
Lamheth Literary and Scientific Institution, Wa. 
terloo Bridge. roa --Тиезда evening, Dec. 6, 
at hulf-past eight o'clock, J. Harris, Esq., on 
zlocution. 
Islington Literary and Scientific Society. —Thure. 
day, Dec. 8, at eight “clock, Dr. rueman, on 
the Comparative Physiology of the Voice. 


Eastern Literary and Scientific Institution, 68, 
Hack ue rond.— Tuesday, Dec 6, Mr. Lukeing, 
on Fossil Organic Remains. 

Мика Instruction 1 8 Great Tower-street.— 
Monday, Dec 5, at eight o'clock, Mr. J. Ro. 
binson, Essay on Prejudice. 

Mutual Instruction Society, Southam pt.-n Coffee. 
House, Chancery-lane, Thursday, Dec. 8, at halt. 
Past eight, Essay on Phrenological Fallacies, 
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TO CORRESPONDENTS, 
For the convenience of Subscribers living in the 


No doubt but it will be soon noticed 
by other travellers, as an English gentle- 
man, who was travelling through Russia, 
entirely with Philanthropic motives, 
Visited the establishment about the same 
time as Mr, M., and expressed his deepest 
admiration, and highest approbation of 
the whole management, 

Mr. M. is gone to reside at Moscow for 
а time, and would be happy to furnish 
philanthropic inquirers with every parti- 
cular, 
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pencil-lead, and, like it, may easily be cut 
with a knife, Cast-iron pumps, attached 


for delivery with the Magazines. 
“J. L.” in our next. Also, “ School of Design.” 
We shall have much pleasure in inserting commu- 
nications from Мес anics and others 
to 62,539, and are divided into 14,499 | what their style of rt position may be, if their 
men, 10,862 boys, 25,748 women, and 
11,430 girls, 

Purification of Coal Gas.—Mr. H. Phil. 
lips,su perintending engineer of the Exeter 
Gas Works, has discovered the means of 
Arrest ng the volatile alkali, to which, 


е are compelled to postpone a report of Dr. 
Birkbeck's interesting Lecture on Meteorology 
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BELL-ROCK LICHTHOUSE. 
ETC. 

IT has been said of seamen that there is 
often but a plank between them and 
eternity ; and certainly there is no class 
of men exposed to greater dangers, and 
those more frequently, than sailors. 
They have to contend not only against 
the elements, when all arouud them is a 
barren waste of water, but no sooner are 
they gladened by the sight of land, than 
their perils are increased to a much 
greater extent. In the former case, the 
wind was perhaps the only danger they 
might have to provide against ; but ap- 
proaching land, they must take care to 
avoid the sunken rocks and sand-banks, 
which otherwise may probably be the 
cause of their destruction. Our engrav- 
ing this week represents two means that 
have been adopted for lessening these 
evils. The one is a representation of the 
Bell-rock Lighthouse, and the other of 
a buoy, a simple piece of apparatus for 
preventing ships coming upon the sands 

at Liverpool. 
The Bell-rock lighthouse is situate on 
a reef of rocks, on the eastern coast of 
Scotland. near Arbroath, in Forfarshire. 
These rocks had always been particu- 
larly dangerous for shipping, and when 
the commerce of Scotland was very much 
less than at the time of the erection of 
the Lighthouse. it is said that the monks 
of the Abbey of Arbroath erected a bell 
on the rock, which was rung by ma- 
chinery, during the flowing and ebbing 
of the tide, in a manner probably some- 
what similar to the buoy described here- 
after. About the year 1807, the present 
noble specimen of what man can accom- 
p was commeuced. An Act of Par- 
iament had previously been obtained for 
a loan of 25,0001. ; and this, with the 
addition of 90,0001. in the hands of the 
Board of Commissioners of the Northern 
Lighthouses, was the sum with which 
the erection of the Lighthouse com- 
menced. The ultimate expense, how- 
ever, amounted to upwards of 60,0001. 
The work was completed in 1810 under 
the direction of Mr. Stevenson, and re- 
flects the highest honour upon his pro- 
fessional skill. The difficulties that had 
to be overcome were of a most embar- 
ressing description. At the commence- 
ment of the work, in consequence of the 
shoit time the rock was not covered 
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with water, two orthree hours were con- 
sidered a good tide's work; and fre- 
quently, after a portion of the foundation 
had been completed, a sudden storm 
would render it necessary to perform the 
same labourtwiceover, and even oftener. 
On one occasion, Mr. Stevenson and the 
men with him at work, were exposed 
to great danger, in consequence of the 
vessel that used to convey them from the 
rock having broken from her moorings, 
and the tide at the same time commenc- 
ing its rise. They were, however, saved 
by a small boat, which happened fortu- 
nately to bring Mr. Stevenson some pa- 
pers relating to the Lighthouse at the 
time. 

From the engraving, our readers will 
be able to understand the form of the 
Lighthouse. The lower courses of stones 
are trenailed, and wedged together with 
oak timber, to the height of upwards of 
forty feet, or throughout the solid part 
of the building. At the stone staircase, 
leading from the door to the first floor, 
the walls are of the medium thickness 
of about seven feet; this thickness gra- 
dually diminishes upwards, till, under 
the cornice of the building, it extende 
only to eighteen inches. The stones of 
the walls of the several apartments are 
connected at the ends with dove-tailed 
joints instead of square joggles, as in the 
solid and in the staircase. The floors 
are constructed in a manner which adds 
much to the bond or union of the fabric. 
Instead of being arched, which would 
have given a tendency or pressure out- 
wards, onthe walls, the floorsare formed 
of long stones radiating from the centre 
of the respective apartments, and at the 
same time forming a course of the out- 
ward wall of the building, these floor- 
stones are also joggled sideways, and, 
upon the whole, form a complete girth 
ateachstorey. In this manner the pres- 
sure of the floors upon the walls is ren- 
dered perpendicular, while the side Jog- 
gles resemble the grove and feather in 
carpentry. In the stranger's room, or 
library, the roof takes an arched form, 
but the curve is cut only upon the in- 
terior euds of the stones of the cornice, 
the several courses of which it is com- 
ү being all laid upon level beds. 

ormerly the communication between 
the door of the Lighthouse and the rock, 
a height of about 30 feet, was by means 
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of a rope ladder. A number of brass 
stairs new form the means for obtaining 
access. 

In order to give a slight idea of the 
force this Lighthous has to withstand, 
we may quote the following remarks by 
Mr. Stevenson :—He says, It is 
awfully grand, at the time of high water, 
to observe the sprays rising on the build- 
ing, and even to be on the rock at low 
water, when the waves are about to 
break. Being in a manner only a few 
yards distant, they approach as if they 
were about to overwhelm us altogether. 
But now that we are accustomed to such 
scenes we think little of it. You will, 
perhaps, form a better idea of the force 
of the sea during these gales, when I 
relate to you, that, on the 14th of Feb- 
ruary, the large piece of lead that was 
used as the back-weight of the balance- 
crane, weighing 4cwt. Sqrs. 171Ыз, or 
nearly а quarter of a ton, was fairly lifted 
by the sea, and carried to the distance of 
six feet from the hole in which it had 
laid since the month of August. It was 
found turned round, with the ring bolt 
downwards, and it was with great diffi- 
culty that four of us could muster 
strength enough to return it to its for- 
mer shelf in the rock." 

The other part of our engraving re- 
presents a very ingenious plan for giving 
waming to ships when they are ap- 
proaching too near the sand-banks in 
New Channel, Liverpool. The apparatus 
consists of an iron boat, from the centre 
of which a mast rises, and at the top of 
it is affixed a piece of metal like a bell; 
on each side of this are two pieces of 
iron, easily’moveable, which are kept 
in their places by a spring. When the 
waves cause the boat to rise and fall, mo- 
tion is given to the two pieces of iron, 
which consequently strike against the 
bell. By this means, as the boat is al- 
ways in motion, there is a continual 
Noise from the striking of the iron on 
the bell, and the pilots are thus warned 
when they are running into danger. 


— — 


RAILWAYS. 
NO, I. 
Ix a great manufacturing or commercial 


nation, the transport of goods from one 
part of the country to another, is a sub- 
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ject of such vital importance, that the 
construction of turnpike-roads and ca- 
nalshasalwaysengaged, more or less, the 
attention of the legislative assembly of 
all civilized nations. The turnpike-road 
is not particularly confined to any level, 
and therefore can traverse the country 
in all directions, nearly on a level with 
the adjoining land; but considerable 
skill is required on the part of the en- 
gineer who constructs them. Canals 
have now engaged the attention of scien- 
tific engineers for about 200 years, and 
have therefore been brought to consi- 
derable perfection. They are important 
on account of their being able to convey 
heavy goods, with a small power, at a 
cheap rate, where time is of little im- 
portance ; but from the rate of travelling 
not excceding © or 23 miles per hour, 
and their route being so very circuitous, 
they are not at all applicable for carrying 
passengers. Тһе well-known hydros- 
tatic principle, of water always finding 
its own level, renders it necessary that a 
canal should be upon as near a level as 
it possibly can be; but where it is ne- 
cessary to chauge the level, it is done by 
means of a lock; and where a ridge of 
high land cuts the intended course ofthe 
canal, and the ground on each side is 
nearly on the same level, tunnelling is 
had recourse to. The name of the im- 
mortal Brindley is justly recorded as 
the first engineer who executed a tunnel 
in this country: it was on the Duke of 
Bridgewater's Canal, from Worsley to 
Manchester. A canal, however, is not 
only confined to nearly a level, but it 
must also be the lowest level, otherwise 
there would be a deficiency of water to 
float the boats navigating on it. 

The introduction of railways for the 
transport of passengers and goods is of 
comparatively recent date. Their princi- 
pal feature is, that the tonnage of the 
canal can be carried with a less power on 
them; and by the assistance of the loco- 
motive engiue, with very great rapi- 
dity. Like the canal the railway is 
confined to as near a level as possible ; 
but this happens from different causes. 
The retarding forces to a carriage tra- 
velling on a road are the friction of the 
axles, and the obstacles the wheels have 
to pass over. The latter is reduced to a 
mere fraction upon our improved rail- 
ways; and the friction of the axles en 
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them the principal force that has to be 
overcome. | 

Now it has been ascertained that the 
force necessary to cause 1 ton weight to 
travel оп a railway is 8lbs., as I will 
prove on another occasion. The same 
retardation would be occasioned, or the 
same force would be necessary to cause 
the same weight to travel up an inclined 
plane that rose 1 foot in 280. Suppos- 
ing the resistance, occasioned by friction, 
to be removed; or, in other words, the 
resistance occasioned by the ascent of a 
carriage up an inclined plane rising 1 
foot in 280, it would be just double that 
with which it would travel on a level ; 
for, according to the law of mechanics, 
the force necessary to cause a body to 
travel up an inclined plane, is in pro- 
portion as the height of the plane is to its 
length; and so is the power to the 
weight. 8lbs.,or тіз Part of a ton, there- 
fore, being the resistance occasioned by 
1 ton on a level, an aditional 8 lbs., or 
тіз Part of a ton, wouldbeoccasioned by 
an ascent of 1 foot in 280. Thus we see 
that the ascent of 1 foot in 280 would 
double the power necessary: the ah 
of 1 mile would be 19 fect ; from which 
we see that a small inclined plane will 
materially augment the resistance. 

In my next I shall describe the me- 
thod of examining a country through 
which it is intended to form a railway. 

E. F. W. 


— — 


ATMOS THE CIANT. 
NO. III. 


Atmos employed as a Miner. 


Wr have now to contemplate our hero 
in a new capacity ; occasioned, perhaps, 
by his remarkable success and exem- 
plary conduct in his former situation. 
One deeply skilled in the occult sci- 
ences, an Englishman, was continually, 
though agreeably, disturbed by the ap- 

aritions of the giant, who would let him 
have no rest; till at last, overcome by 
his importunate entreaties, he resolved 
to hazard the worst, and hear what this 
eager petitioner had to say for himself. 
So, summoning all the resolution he was 
master of to his assistance, he made usc 


of the spell, obedient to which Atmos 
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appeared, but in such a form as to make 
the magician quake for fear, although 
Atmos, by his conversation, clear y 
evinced his willingness to serve him. 
The fact was, the apparatus he had used, 
and the plans he employed to ascertain 
correctly the giant's feelings on the sub- 
Ject, were of such a daring description 
as had never been called in requisition 
before. The apparatus, &c., we shall 
first attempt briefly to describe, as well 
as the principles on which he proceeded 
in his new aud bazardous enterprize. 
Those principles were as follows :—He 
was aware of the existence of an elder 
brother of Atmos, likewise of the pecue 
liarities of this personage ; and as he had 
clearly ascertained our hero's strong filial 
attachment, he had determined to take 
advantage of these facts; and he ac- 
cordingly did so in the following manner: 
He constructed a round tower, fitted 
exactly with a large plug, which was ca- 
pable of being moved up and down 
withinside it. Into this tower, and near 
the bottom, there opened a dark passage, 
provided with a door. Now this passage 
also communicated with the vessel in 
which Atmos, on the using of the spell, 
made his first appearance ; and it was so 
arranged that Atmos was to run along 
the said passage into the said tower; 
and then, according to the power of ex- 
pansion which he possessed, with all his 
might and main, to apply his huge 
shoulders and lift the said plug (then 
near the bottom) to the summit of the 
aforesaid round tower. His mother, it 
Was arranged, was then to enter at a 
door opposite to that through which 
Atmos had entered; and he(a dutifullissi« 
mus affectionatissimus son), as the ma- 
gician very well knew, would immedi- 
ately rush to render his aged parent 
every assistance (as, poor thing, she was 
everlastingly aftlicted with a sad cold). 
But by an invariable law, ordained by 
Nature herself, it always happened that 
whenever the son came within the intlu- 
ence ofthe frigid atmosphere of the mo- 
ther, whcther from profound respect, or 
by what other meaus I do not pretend to 
say, he invariably lost that voluminous 
bulk which otherwise so eminently dis- 
tinguished him, and sunk to her compa- 
ritively pigmy stature. Upon this hap- 
pening, iis brother, who was known to 
e very ambitious, would endeavour to 
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gain admission at the top T other 
aperture of course being closed to oc- 
cupy the space which, by the sudden 
contraction of Atmos, had been left void; 
and in his eagerness to attain his object, 
would blunder against the plug, now at 
the top, and, by the pressure of his 
enormous carcase, would not fail to seat 
it very comfortably in its original posi- 
tion at the bottom of the tower. Now it 
is suffictently obvious that every time 
this truly romantic scene was repeated 
the same effects would be produced, ac- 
cording to the peculiarities of this truly 
romantic family. Now, although, as we 
have long ago stated, the magician was 
much alarmed at the appearance of At- 
mos, yet, being fixed in his resolution, 
he firmly stood his ground, and was 
eventually very much pleased with the 
perfonnance ; and having thus ascer- 
tained the capabilities of this new com- 
bination, he next resolved to turn it 
to his advantage ; aud after cogitating 
very much on the subject, determined 
to aply it to the purpose of mining, in 
which department of the resources of 
our country it was very much wanted; 
and this he effected by connecting the 
plug with the apparatus of an immense 
pump, which was employed in clear- 
ing the water which so much im- 
peded the progress of the miners in their 
work; and I can assure my readers that 
Atmos lost nothing of his former cele- 
brity in his new occupation ; his per- 
formances, on the contrary, were consi- 
dered as a perfect miracle of the power 
of magic, and the curious were flocking 
from all parts to witness them ; and 
those who beheld were constrained, in 
a state of utter astonishment to exclaim, 
“Wonders will never cease!" 
YOUNGSTER. 


— Ne 


THE SLIDE OF ALPNACH. 


Tue following is the substance of a lec- 
ture delivered some time ago by Pro- 
fessor Playfair, to his Natural Philosophy 
class, at the University of Edinburgh, on 
bis retarn from a Continental tour, dur- 
ing which he had witnessed the extraor- 
dinary mode of conveyance, described 
hereafter, while in full operation. 

On the south side of Pilatus, a consi- 
derable mountain near Lucerne, are great 
forests of spruce-fir, consistiug of the finest 
timber, but in а situation which the height, 
the steepness, and the ruggeduess of the 
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ground, seemed to render inaccessible. 
These forests, which had rarely been 
visited but by the chamois hunters, are in 
the Canton of Underwalden, one of those 
in which the ancient spirit of the Swiss 
republic is the best preserved ; where the 
manners are extremely simple, and the 
occupations mostly agricultural; where 
there are no manufactures, little accumu- 
lation of capital, and no commercial en- 
terprize. In the possession of such mas- 
ters, the lofty firs of Pilatus were likely 
to remain long the ornaments of their na- 
tive mountain. Several years ago, how- 
ever, Mr. Rupp, a native of Wirtemburg, 
and a skilful engineer, conceived the bold 
and ingenious project of bringing down 
the trees by no other force thau their own 
weight, into the Lake of Lucerne, an arm, 
or gulf of which fortunately approaches 
quite near to the bottom of the mouutain, 
and from whence the conveyance to the 
German Ocean was easy and expeditious. 
Mr. Rupp's plan was to construct a road, 
along which the trees should glide of 
themsclves into the lake. And to cover 
the expense of this undertaking he had 
little difliculty, from the great reputation 
he enjoyed as a skilful engineer, in form- 
ing, from among the capitalists of Switzer- 
land a joint stock company, by which a 
capital of 10,0007. (the sum deemed neces- 
sary for the purchase of the forest and 
construction of the rail-road) was soon 
subscribed. The distance which the trees 
had to be conveyed was about three Swiss 
leagues, or little more than eight English 
miles. The height of the mountain, ac- 
cording to General Pfyffer's model of the 
Alps, is 2,500 Swiss feet; but the route 
by which the trees descended was yery 
circuitous. Along this line the trees de- 
scended in a sort of trough, built in a cra- 
dle form, the bottom of which consisted 
of three trees, squared, and laid side by 
side; the two sides were formed in the 
same mauner; and a rill of water was 
here and there admitted to moisten the 
bottom of the trough, and thus diminish 
the friction, and also prevent the track 
taking fire. In general the trough is from 
five to six feet wide at top, and from three 
to four in depth ; but where tlie trough has 
a turning, its sides, especially the convex 
side, are made higherand stronger, to pre- 
vent the trees jolting out. Before a tree 
is placed in the trough the branches are 
lopped off, aud it is also stripped of the 
bark, which leaves the surface tolerably 
smooth. When thus prepared, the root 
end of the tree is placed foremost in the 
trough, the descent at once commences, 
and in a few seconds the tree acquires 
such a velocity as enables it to reach the 
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lake in the short space of six minutes: 
a result altogether astonishing, when it is 
considered that the distance is more than 
eight miles ; that the average declivity is 
but one foot in seventeen, and that the 
route which the trees have to follow is 
often circuitous. Along the slide, at equal 
distances of about a mile apart, are sta- 
tioned men with large boards, which they 
use as telegraphs; and the starting of a 
tree from the top is made known at the 
bottom by this means almost instanta- 
neously. Also when the tree arrives at 
the bottom, and is properly deposited, so 
as to leave room for the next, the infor- 
mation is speedily conveyed to the top, 
and another tree is started as before. The 
saine process is repeated till the trees that 
have becn got in readiness for that day 
have been all sent down into the lake. 
They are there formed into rafts, and 
floated down the very rapid stream of the 
Reuss, by which the lake discharges its 
water—first into the Aar, and then into 
the Rhine. 

By this means the trees sometimes reach 
Basle in a few days after they have left 
Lucerne, and there the immediate concern 
of the Alpnach company terminates. 

They still continue to be navigated 
down the Rhine, in rafts, to Holland, and 
are afloat iu thc German Ocean in less 
than a month after having descended from 
the side of the Palatus, a very inland 
mountain, not less than a thousand miles 
distant, 
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ON WARMING ROOMS. 


LONG ROOM, CUSTOM HOUSE, 


THERE are no persons on earth, we be- 
lieve, who make so much noise about being 
kept warm and comfortable as English- 
meu; and yet we think few countries can 
be found where less care is taken to warm 
dwelling houses properly than in England. 
In consequence of the universal custom 
of having the front of the fire-place open, 
and every part about it coloured black, 
we think we may venture to say, that 
morc than half the heat which might be 
derived from the quantity of coals con- 
sumed is entirely lost. No advantage is 
derived from the heat given out by the 
sides and back of the grate; and the 
sides of the hobs being coloured black, 
they absorb heat, iustead of reflecting it, 
as they might be made to do, if science 
had any part in the construction of fire- 
places. In colder countries than ours, 
and where coal and wood are not so plen- 
tiful, the people are more economical of 
heat. Iu Russia the rooms are warmed 


MECHANIC. 


by stoves placed in the middle of the 
room, somewhat similar to those which 
are called German stoves; and the conse- 
quence is, that much more heat is ob- 
tained by the combustion of very little 
fuel. It has for some time been customary 
amongst us to warm large buildiugs by 
means of hot air, hot water-pipes, &c., 
and we hope that the practice may soon 
be adopted in private houses also. In 
reading over the papers a few days since, 
however, we met with a statement in the 
Morning Advertiser, which might deter 
many persons from adopting this plan, 
unless it can be shown that the deleterious 
effects of hot air, described in the paper, 
cau be removed. The account was to the 
effect that several of the clerks who sit 
in the long room in the Custom House, 
had, for a long time, occasionally suffered 
from precisely similar complaints; such 
as dispepsia, and determination of blood 
to the head. The similarity of these com- 
plaints in nearly 200 different persons, 
escaped notice for a longer time than could 
have been expected: but at last so many 
gentlemen were taken ill, that the atten- 
tion of the Commissioners was drawn to 
the subject, and * An inquiry was insti- 
tuted, consequent on which Dr. Ure 
was authorised to examine the apartment, 
the mode in which it was heated, venti- 
lated, and lighted. That gentleman has 
made a report, which certainly is of & 
most startling character. He states, that 
the mode of heating the room, in conjunc- 
tion with the ventilation, is of so obnox- 
ious a description, that there is perpetu- 
ally an atmosphere in it as pestilential in 
its quality as the wind after it is carried 
over the burning sands of the desert; that, 
in short, the air breathed by these unfor- 
tunate gentlemen is the same in quality 
as the simoon ; and it is probably because 
it is not the same in quantity that there is 
any thing like an immunity from the fell 
results which often follow the inhaling of 
the poisoned air of the east by the wretched 
traveller. Dr. Ure points out a mode of 
escape. He condemns keeping up low fires, 
in order to ensure an equable heat and 
ventilation, and rather recommends large 
fires and brisk ventilation for a short time 
as more conducive to a healthful atmo- 
sphere.” 

Now, although the plan recommended 
by the Doctor will, no doubt, be effi- 
cacious, if properly acted upon, yet the 
increased expence will be an objection to 
it. We think a more simple, and at the 
same time a more effectual remedy, would 
be, to have a little water placed in an 
open metal vessel upon the stove ; the va- 
pour generated by this means would quite 
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remove, we think, the pernicious effects 
of the air being too dry and hot, and ren- 
der it both healthful and agreeable. We 
have read an account somewhere of this 
plan having been effectual, and no doubt 
it would prove so. 
—— 
ON FINDING THE HEICHTS OF OBJECTS 


BY MEANS OF THEIR SHADOWS. 


To the Editor оў the Penny Mechanic. 


Sig,—If you should consider the following 
article worthy of insertion in your cheap 
and useful little periodical, it is at your 
service. 

Independant of trigonometry, there are 
several methods of ascertaining the alti- 
tade of accessible objects. But trigo- 
nometry is, undoubtedly, most in requisi- 
tion; mot only on account of its superior 
accuracv, but also in regard to its general 
application to All the purposes of ascer- 
taining heights, accessible or inaccessible, 
distances, &c.; to the latter of which the 
subject of this paper is not applicable. 
Euclid demonstrates, that equiangular tri- 
angles are similar, or have their like sides 
proportional, from which property is de- 
duced the method of ascertaining the alti- 
tude of any accessible object by means of 
its shadow: for if a perpendicular be 
erected on an horizontal plane, it will, in 
a clear day, when the sun is not verti- 
cal, cast a shadow to a given distance; 
. and at the same time, any other high ob- 
ject, situate in the same plane, whether 
inclined or horizontal, will necessarily do 
the same. If straight lines be drawn, or 
conceived to be drawn, from the top of 
these objects to the extremities of the 
shadows, it is evident that, unless they 
are very distant, two similar triangles will 
be formed, having their sides proportional. 
In the annexed diagram, let DE be any 


perpendicular staff or gnomon, situate in 
the same plane as the accessible object 
A B, whose height is required. It is evi- 
dent that the angles AC B, and DE F are 
equiangular ; for the angles B and E are 
right angles, and the angles A C B, and 
D F E, are also equal, each being equal 
to the angle of the sun's elevation above 
the horizon; and consequently equian- 
gular triangles, having their sides propor- 
tional, it is F E; ED:; CB: BA, 
which is the rule. Now suppose the 
length of the shadow of the gnomon to be 


made the radius with which an arc of a 
circle is described, commencing at the 
bottom of the gnomon, and measuring the 
angle between the horizon line and 
the line from the extremity of the shadow 
to the top of the gnomon, the gnomon will 
then become, by the principles of geometry, 
a tangent to the circle: whence the for- 
mer proportion becomes, as the radius is 
to the tangent of the angle of elevation, so 
is the length of the shadow of the object 
to its height, which is a trigonometrical 
method. But supposing the height of the 
object was required, and no instrument at 
hand to measure the angle, it becomes 
somewhat impracticable, or, at least, ab- 
struse and difficult; whence the first the- 
orem may be with safety resorted to ; as, 
for example,— 
F E. ED: CB: BA. 
And assuming the height E D of the 
gnomon to be 5 feet; and F E, the sha- 
dow, 10; and C B, the shadow of the ob- 
ject, equal to 30, the height, B A may be 
thus found: 
FE: L D:. CB. BA 
10; 5 “:: 30: 15 
5 


10)150 


15 


which will be the height of B A and may 
be expressed in words as follows :—As 
the length of the shadow of the gnomon 
is to the height of the gnomon itself, so is 
the length of the shadow of the object to 
the height of the object itself. 

Space not admitting, I have omitted all 
geometrical demonstrations, and advanced 
only the deduced rules, which I trust may 
be of service, or, at least, amusement to 
your readers. 

I am your obedient servant, 
J. L. 
— 
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Ow the 25th of November last, Dr. Birkbeck, the 
President of the London Mechanics’ Institution, 
delivered a very interesting lecture before its 
members, on the above subject. He commenced 
by describing some of the ancient opinions re- 
specting the atmosphere. It was once thought to 
extend to the moon, and was believed to be a pes- 
tilential congregation of vapours. The true nature 
and constitution of air might, however, now be 
considered as pretty accurately ascertained. Some 
of its constituents were variable, but out of 100 
parts about 79 would be found to be azote, and 21] 
oxygen. There was also about l per cent. of car- 
bonic acid, and a small quantity of water, in a pe- 
culiar state, besides that which was constantly 
arising fromevaporation. The Lecturer observed, 
that we were all of us naturally meteorologists to 
а certain extent; every body took an interest іп 
the weather. He then stated he should proceed to 
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describe the changes it was liable to from the dif- 
ferent condition of the air, with respect to tempe- 
rature.— moisture and the winds. The first was 
the most important. The air might be divided 
into two regions, the one that of expansion, or that 
portion above the equator; and the other that of 
contraction, comprising the air about the north 
and south poles. In the former region the atmo- 
sphere received considerable heat from the direct 
rays of the sun, and consequently became lighter 
than those portions more to the north and south, 
which only received the sun’s rays obliquely. A 
current of air was therefore continually flowing 
from the north and south poles towards the equa- 
tor; and this, with the motion of the earth, pro- 
duced what was termed the trade winds. The heat 
of the air depended also on its height above the 
earth. General Ray had calculated that for every 
280 feet above the earth the air became 1° colder. 
Hence, at a certain height, in all latitudes, there 
was a region of perpetual snow. About the equator 
this part was situated higher than in other portions 
of the earth. It had been termed by Humboldt 
the “Ico thermo line;" and he had proposed six 
‘divisions of temperature" for describing climate, 
instead of calculating it according to the situation 
of the part with reference to the equator. The 
Lecturer illustrated this part of his subject by dia- 
grams, which explained very satisfactorily any ditli- 
culty that might exist from merely hearing the de- 
scription. By the assistance of a barometer the 
weight of the air was also demonstrated, and the 
cause of evaporation was then described. Water 
was converted into vapour at different tempcra- 
tures, and in that state was received into the at- 
mosphere. Itdid not, however, form a chemical 
combination with the air. It was merely held in 
solution, and when the air was deprived of a portion 
of its heat, the vapour was deposited in the form of 
rain or dew. The Lecturer showed, by experiment, 
that when air, under the receiver of an air-pump 
was partially exhausted, a dew was formed on the 
inside of the receiver, in consequence of the ca- 
pis of the air for containing aqueous vapour 

aving been diminished. A very beautiful piece 
of apparatus for measuring the quantity of dew de- 
posited, was described by the Lecturer, as were 
also several other means for effecting the same ob- 
ject. The most simple was that of Dr. Dalton, 
which consisted in noting the quantity of dew 
formed on the outside of a vessel containing water 
below the temperature of the atmosphere. The 
Lecturer then described the effects produced by 
the wind ; although very inconsistent in this coun- 
try, it was very different within the tropics, where, 
if a person wished to adduce a natural phenome- 
non as a simile for constancy, he would most pro- 
bably choose the wind. The Doctor observed, that 
however changeable and uncertain the weather 
might appear to us in this country, he felt con- 
vinced its changes were regulated by gencral laws, 
which it only required observation to discover. 
It had been stated by some meteorologists that a 
repetition of the same weather occurred every 
eighteen years; and it appeared that an autumn, 
remarkable for changes very similar to those of the 
present, had occurred at that distance of time. It 
rcquired more extensive observations, however, 
than had yet been made; and he trusted, as a So- 
ciety for the study of the science had lately been 
revived, that the laws of the weather would soon 
become better known. 
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A Conversazione was held on the 2nd of Dec. to 
celebrate the 13th anniversary. The rooms of the 
Institution were appropriated to the exhibition of 
some interesting specimens of the works of nature 
and art ; and in the thcatre Dr. Birkbeck delivered 
an address. The music class also lent its assist- 
&nce, and some songs were sung in excellent stylo 
by the Misses Flower and Messrs. Purday and Ball. 
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Messrs. Tucker, Edwards. and Brown, also recited 
poetry on different subjects; and the members ap- 
peared much pleased with the entertainment that 
had been prepared for them. Much praise is due 
to the gentlemen of the Committec who managed 
the business. 

— ͤ ==— 


Query. — A Correspondent, ‘'Senrab,” wishes to 
be informed of two or thrce cheap works on Bretc- 
ing, written in a popular style. 

(A very excellent treatise on the subject forms a 
Number of the Library of Useful Knowledge,” 
price 6d. Cobbett's Cottage Economy," price 
2s. Gd., also contains useful information rolating to 
the Brewing of Beer.] 


INSTITUTIONS, 


LECTURES DURING THE WEEK. 


London Institution, Finsbury Circus.—Monday, 
Dec. 12, at seven o'clock, W. T. Brande, Esq.. on 
Chemistry. Thursday afternoon, Dec. 15, at one, 
W. Chalklen, Esq., on Taste. 

Aldersgate-street. Institution— Wednesday, Dec. 11, 
T. J. Serle, Esq., on the Construction of a 
Drama. 

Western Literary and Scientific Institution, 47, 
Leicester-square.—Thursday, Feb. 14, C. Pem- 
berton, Esq., on Elocution. 

Lambeth Literary and Scientific Institution, Wa- 
terloo Bridge-road.—Tuesday evening, Dec. 13, 
at half-past eight o'clock, Basi] Montague, Esq., 
on the Influence of Science. 

Islington Literary and Scientific Society.—Thurs- 
day, Dec. 15, at cight o'clock, Dr. Trueman, on 
Respiration. 

Eastern Literary and Scientific Institution, 88, 
Hackney-road.—Tuesday, Dec. 6, G. 8. Sacket, 
Esq., on Astronomy. 

Mutual Instruction Society, Great Tower-street.— 
Monday, Dec. 12, at eight o'clock, Mr. W. N. 
Coupland, on Planctary Motion. 

Mutual Instruction Society, Southampton Coffee- 
House, Chancery-lane, Thursday, Dec. 8, at 
half-past eight, Essay on Phrenological Fallacies. 
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TO CORRESPONDENTS. 


We are sorry we must decline to enter into the ar- 
rangement proposed by “An Assistant to а Lec- 
turer on Chemistry." 

“Mr. Rough's communication shall meet with 
due attention, but we cannot promise to insert an 
article until we have perused it. 

“J. R. E." The waste steam may be made ser- 
viceable for the purpose required after it is con- 
densed into water. The pipes should be iron, 
rough on the outside, and coloured black. 

Thanks to J. F. P." We are afraid, however, we 
shall not be able to find room for his letter, as we 
have severa] more on the same subject. 

“Тһе Differential Striking Clock” requires further 
explanation. 

We are sorry we have been obliged to omit ''School 
of Design" this week, Itshall be inserted in our 
next. 

Scientific Library. — A Correspondent wishes to 
know if any of our readers can inform him where 
there is a good Library of Scientific Books in 
the neighbourhood of the City, from which he 
may obtain a book or two occasionally without 
becoming a subscriber. 

As this Magazine is stereotyped, any of the back 
Numbers can be had at the Publisher's. 


—— Ams — 


London: Printed at the Holloway Press, by D. A. 
DovvxNEY; published by BERGER, Holywell- 
street, Strand; aud may be had of all Booksellers. 
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STEAM BOILERS. 


Tur improvements made in the ma- 
chinery of the steam engine by Watt 
were socomplete, and so welladapted to 
effect all that could possibly be desired, 
that it has for a long time been the 
opinion of scientific men, that the boiler 
in which the steam is generated, is the 
only portion of the engine in which we 
may expect any material improvements 
to be effected. However superior the 
boilers at present used may be to thóse 
formely employed, there is still ample 
room for improvement. The results 
which attend the bursting ofa boiler are 
so terrific, that we need not be surprised 
at the number of patents that havebeen, 
and are continually being taken out, for 
the purpose of providing against the 
possibility of such accidents. We give 
this week an engraving of a very inge- 
nious piece of apparatus that has been 
lately invented for this purpose, by Mr. 
Douglas, of Great Ormand-street, Lon- 
don. Most of ourreaders are probably 
aware, thatall boilersare provided with 
what are termed safety valves. "These 
open outwards, and are kept down, or 
loaded as it is termed, by a weight ca- 
pableof resistinga certain pressure from 
the steam within: when this pressure is 
much increased, it of course counteracts 
the effect ofthe weight, and raises the 
valve, by which means the steam can 
escape without bursting the boiler. It 
happens sometimes, however, that the 
valve becomes fixed, or is prevented 
rising by some obstacle, in which case 
the steam will acquire so great an explo- 
sive force, that the boiler will burst. Mr. 
Douglas's invention, we think, is cal- 
culated to lessen, if not to remove, the 
danger entirely. His description of it is 
as follows: 

Fig. 1, is the side elevation of a boiler 
in which it is intended to generate and 
employ low-pressure steam, with his im- 
provements attached ; part of this boiler 
is represented open or enclosed, in order 
that the improvements may be more dis- 
tinctly exhibited by the drawing. 

Fig. 2, is the end ofa boiler in which 
it is intended to generate and employ 
steam of a high-pressure, with part of the 
improvements attached. Апа 

Fig. 3, is also the end ofa high-pressure 
steam-boiler, with that part of his im- 
provements shown in fig. 2, attached to it. 
This last arrangement, fig. 3, being merely 
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exhibited here to show how the situation 
of the bell B, and the valve c, may be 
altered for purposes of convenience. The 
improvements may be said to consist of 
two distinct arrangements for insuring 
safety to boilers, generators, caldrons, 
stills, or other vessels subject to changes 
of pressure, whether external or internal, 
by increase or decrease of temperature or 
otherwise. When it 1s wished to guard 
such vessels against too great an increase 
of internal pressure, improvements shown 
at a, (fig. 1,) are applied in such manner 
that they shall insure the opening of a 
safety-valve of the usual description, by 
acting upon the lever or other part of the 
usual sufety-valve arrangements shown at 

B (fig. 1). The Patentee constructs a 
small cylinder above the point A, or other 
convenient part of the said vessel, and fits 
into the cylinder a piston. As the piston 
rod c, (fig. 4, ) rises and falls in the small 
cylinder by the increase or decrease of 
pressure within the vessel, it is made to 
vibrate upon the chains D, E, (fig. 1). 
Connected with the chain F, will be seen 
a sinall stealyard, spring balance, or other 
well-known indicator of pressure, o, sus- 
pended from the fixed bracket ғ. When 
the piston rod c, ascends this chain E, is 
acted upon, and the index hand of the 
spring balance а, will (in this particular 
arrangement) be seen to have moved down- 
wards. When the piston rod c descends, 
the pull upon the chain E, is lessened, and 
the index hand of the spring balance c, 
will (in this particular arrangement) be 
moved upwards. "The chain p, is operated 
upon by the rise and fall of the piston rod 
с. One end of the chain D, is passed 
through a hole in the end of the safety- 
valve lever at T, in such manner that it 
shall have a little play without disturbing 
the safety-valve by every fluctuation and 
variation of pressure which may effect the 
piston rod c, and the indicator с. But if 
the pressure should continue to increase, 
and should the safety-valve at в, not 
blow open, the ascending motion of the 
piston rod c, will very soon cause the 
chain D, to pull upon the safety-valve 
lever and cause (or contribute to cause) 
the opening of the safety-valve. The im- 
provements described above, or modifica- 
tion of them, Mr. Douglas considers 
applicable as the means of greater safety, 
where the causes of boilersor other vessels 
bursting are such as are generally ac- 
knowledged. But as he has from long 
experience and observation been led to 
believe that some explosions are attri- 
butable to other causes, he has provided 
for such pecullar causes by the apparatus 
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shown on fig. 1, H, I, K, L, M, N, and o, for 
low-pressure boilers and other vessels. 
And by the appáratus shown on fig. 2, P, 
9, or by the apparatus shown on fig. 3, 
R, s, for high-pressure boilers or other 
vessels. These latter cases of explosion 
he attributes to the water or other liquid 
being raised up from the bottom of the 
boiler, by the rapid formation of elastic 
vapour which cannot with sufficient та- 
pidity pass up through to the surface of 
the liquid ; such an elastic vapour being 
& bad conductor of heat becomes more 
highly charged with heat, and with the 
more power repels and drives upwards 
the liquid, forcing the steam off by the 
valve, and sometimes the water also. 
When in such cases the valve is shut, the 
deflected forces cause a showering of the 
upper and cooler liquid amongst the lower 
or hotter elastic vapour, by which this 
hotter elastic vapour is condensed or par- 
tially condensed, and the pressure is thus 
suddenly reduced below the pressure of 
the atmosphere. He therefore provides 
the low-pressure boiler with & supply of 
water ready to rush in below when this 
reduction of pressure takes place in the 
inside, as at fig 1, and he provides the 
bigh-pressure boiler with a supply of at- 
mospheric air to rush in as at figs. 2 and 
3. In low-pressure boilers is used the 
arrangement of cisterns (fig. 1), when the 
internal pressure is too little, and a col- 
lapse likely to happen, the hanging valve 
x, will be pressed open by atmospheric 
pressure, and water from the cistern No. 1, 
will flow into the boiler along k, 1, H, 
For keeping No. 1, well supplied with 
water, be uses the common float appara- 
tus L, M, by which means water is per- 
mitted to flow down N, from No. 2, when 
required in No. l. In some situations, 
and particularly in steam-boats, a mere 
pipe and valve o, from the bottom of the 
boiler into the water willanswer the same 
purpose for either high or low-pressure, 
and may then be better than the cisterns 
No. land No. 2. In high-pressure boilers 
the Patentee prefers using the arrange- 
ment of a pipe and valve with signal bell, 
shown in fig. 2, and air is pressed in 
through the valve q, and through the pipe 
P, when necessary to prevent а collapse. 
The signal bell w, is intended to warn the 
engineer that such change has taken place. 
In some situations it is better for the air- 
pipe valve and bell to be arranged as on 
fig. 3, at B, 8, x. 
— НАЬАА 
THE DAVY LAMP. 


Ir we were requested to point out an 
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example of what science has done for 
man, there is none to which we should 
refer withgreatersatisfactionthanto the 
Safety Lamp, invented by Sir Humphrey 
Davy, for the purpose of preventing the 
explosion of intlammable gases in mines. 
This little instrument, of which an en- 
graving is given in our front page, has, 
perhaps, been the means of saving more 
lives than any other whatever. Before 
it was introduced into our coal-mines 
there was no certain security for the 
miner against a frightful death, except 
he worked in the dark. As this however 
could not be done, explosions were con- 
stantly occurring, generally attended 
with the loss of many lives. ‘These ac- 
cidents at last took place so frequently, 
and, in consequence of its being impos- 
sible to work in the mines at all, except 
under peculiar circumstances, the value 
of mining property was becoming so 
much depreciated, that a number of 
gentlemen formed themselves into a 
society for the purpose of discovering, 
if possible, some meaus of remedying 
the evil, They applied to Sir Humphrey 
Davy, and he, after performing a variety 
of most ingenious experiments, pro- 
duced the Safety Lamp. We must defer 
till a future Number a description of 
the beautiful specimen of inductive 
reasoning which the discovery of the 
Safety Lamp affords, and at present, 
simply describe the lamp itself. It is 
indeed merely a common lamp, inclosed 
in a case of wire gauze, which possesses 
the property of preventing the passage 
of flame through it. Any one may prove 
this for himself, by holding a piece of 
wire gauze over the flame of a candle, 
when he will find that the flame does 
not pass through. In the bottom part 
of the lamp is contained the oil, which 
supplies the wick rising in the centre. 
In most lamps a small reflector is 
placed behind the wick, and in front of 
ita lens, for making the light more 
powerful. A piece of spongy platinum 
is placed inthe wick, and whenthe flame 
of the lamp isextinguished by the foul 
air, this platinum keeps at a red heat, 
until the miner removes to a less dan- 
gerous spot, when the wick isignitedby 
it, without its being necessary to open 
the wire gauze. It will thus be seen 
that the whole merit of the lamp consists 
in having this protection against the 
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flame communicating with the inflam- 
mable gases outside, and in the use of 
the piece of platinum; yet this simple 
invention has, perhaps, effected more 
good than any other that was ever pro- 
posed. 
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NATURAL PHENOMENA. 


FORMATION OF DEW. 


THE appearance of dew is familiar to 
every person, and is perhaps one of the 
most beautiful objects for contempla- 
tion in nature. In all ages it has been 
a subject for a poet as well as the na- 
turalist, and few persons indeed can 
view the dew-drop on the grass, reflect- 
ing all the colours of the rainbow, or 
glittering on the delicate thread of the 
spider, without being struck by the 
beauty of its appearance, and wishing 
to know something of the cause that 
has produced it, 

The importance of dew to the veget- 
able world, in particular, will perhaps 
be appreciated, when it is stated, that 
very many plants derive nearly the 
whole of their nourishment from the 
water deposited in this manner. Every 
plant, indeed, depends on it more or 
less; and in some countries, where rain 
very seldom occurs, the inhabitants are 
indebted to the dew for a great portion 
of the water they receive. By its for- 
mation also the atmosphere is relieved 
of much of the aqueous vapour it con- 
tains, and is thus fitted to perform 
many important operations that would 
not otherwise take place, 

Dew for a length of time was thought 
to descend to the earth in the same 
manner as rain. Not many years ago 
even Dr. Hutton defined it to be **a 
thin, light, insensible mist, or rain, 
ascending with slow motion, and fall- 
ing while the sun was below the hori- 
zon, differing from rain only as it was 
greater or less in quantity.” 

From the series of observations made 
by Dr. Wells, during a period of two 
years, Dr. Hutton's theory has been 
proved incorrect. Dew does not de- 
scend to the earth as light rain, nor 
in the same form that we perceive it on 
the grass or other objects. When first 
observed, it appears as very small 
irregularly-shaped flat spots, which 
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gradually increase in size, and joining 
others, оек small globules, to which 
the term dew-drops is generally ap- 
plied. 

Dew forms more readily, and in 
greater quantity, on some bodies than 
it does on others. Vegetables will have 
dew copiously deposited on them when 
metallic substances will be entirely. 
free from it. The metals appear, in- 
deed, to be the worst possible sub- 
stances for the deposition of dew. The 
process is also only found to take pu 
under certain circumstances. High 
winds and a cloudy sky will entirely 
prevent it; while it proceeds most fa- 
vourably when the sun is below the 
horizon. A considerable quantity is, 
however, formed a little after sunrise, 
and also before sunset. 

From a consideration of these cir- 
cumstances, and after performing a 
variety of experiments, Dr. Wells has 

roposed a theory, which is described 
әу Dr. Thomson as one of the most 
beautiful examples of inductive reason- 
ing in the English language.” It is 
but fair to state, however, that a writer 
on the subject, in the Encyclo. Brit., 
does not consider the conclusions from 
the experiments so exact as might have 
been әніне although he admits their 
general correctness. "The theory will 
be understood, perhaps, by the follow- 
ing explanation :— 

It is a well-known law of heat that 
it always has a tendency to diffuse it- 
self equally throughout all bodies ; and 
if, therefore, different substances on 
the surface of the earth cool down to 
a lower degree of temperature than 
that of the atmosphere at the time, the 
latter will part with a portion of its 
heat to them. Now we stated in the 
article on Kain (No. I., p. 4) that the 
air was continually receiving, by eva- 
poration from the water on the earth, 
a considerable quantity of aqueous va- 

our, and that when the air was warm 
it would contain a much greater quan- 
tity than when it was of a low tempe- 
rature. It will, therefore, at once be 
seen, that if the air be cooled gradu- 
ally, the vapour will be deposited in 
like manner; and this is the cause of 
the formation of dew. Directly the 
sun descends below thc horizon, aud a 
little before this, and for a short time 
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after sunrise, as just stated, different 
substances on the earth begin to radiate, 
or give off the heat they have received 
during the day into space. The atmo- 
sphere has its temperature but very 
little affected by this means; and if the 
sky is unclouded, and the air still, the 
body that radiates its heat soon be- 
comes cooler than the atmosphere, 
which immediately begins to impart to 
them a portion of its heat. Its tempe- 
rature is thereby reduced; it can no 
longer hold the same quantity of vapour 
in solution that it did previously, and 
it is then deposited in the form of a 
dew. The reason it does not form 
when the nights are cloudy is, because 
clouds prevent the radiations of heat 
from the earth. Ifthe wind is high it 
will also prevent dew being deposited. 
Perfect stillness of the atmosphere is 
not absolutely necessary, for the gentle 
motion of the air, pregnant with mois- 
ture, facilitates the disengagement of 
dew, since fresh parcels of it will be 
brought more frequently into contact 
than if the atmosphere were entirely 
calm ; but on any agitation approach- 
ing to wind, the deposition ceases. 

During spring and autumn dews are 
most abundant in this country ; and it 
is in these seasons that there are the 
greatest differences in the tempera- 
tures in day and night. The average 
quantity of dew deposited in this coun- 
try is estimated at a depth of five 
inches, being about one-seventh of the 
mean quantity of moisture supposed 
to be received from the atmosphere, 
over all Great Britain, in the year, or 
about 22.161,337,335 tons, taking the 
ton at 252 imperial gallous. 

When the dew freezes, as it fre- 
quently does at this period of the year, 
it presents the very beautiful appear- 
ance termed hoar frost, the forms of 
which are among some of the most 
beautiful objects for the microscope. 


— — 
THE HUMAN BODY. 


SECOND ARTICLE. 


Ix our last paper on this subject, we de- 
scribed the principal means by which the 
change of structure that is constantly tak- 
ing place in our bodies, was effected. The 
material out of which this waste is sup- 
plied, is the blood, the properties of which 
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we will now bring before the notice of our 
readers. 

Every portion of the body is formed 
from the blood; whether it be bone or 
muscle; tendon or skin; the hair on our 
heads, or the brains within them—these, 
and every other solid and every fluid in 
the body, are formed from the blood. This 
is itself produced from the food we eat, 
by a process termed digestion, into which 
we shall not, however, enter at present. 
The ordinary appearance of blood, as it 
flows from a wound is familiar to every 
one. It is red and rather glutinous to the 
touch. It does not however possess a red 
colour in all living beings. In insects it 
is generally colourless: in the caterpillar 
it is green. In fish it is colourless, ex- 
cepting at the gills. Some physiologists 
have in consequence proposed to confine 
the term blood to that fluid in man alone, 
but, as all animals have a circulating 
fluid, agreeing in its principal qualities 
with that of man, we see no occasion for 
the distinction. In plants it is termed 
sap. The colour of the blood has been 
attributed to various causes. Dr. Prout 
says, it is in consequence of its containing 
iron, which becomes oxydized by exposure 
to the atmosphere in the lungs; and he has 
calculated, from some experiments per- 
formed by him, that the blood in the 
bodies of forty men contains enough iron 
to make a ploughshare. Othercelebrated 
chemists have denied that the colour is 
produced by an oxide of iron, and main- 
tain that it is owing to the presence of a 
vegetable colouring, which gives a pe- 
culiar hue to the blood, as it does to the 
rose, or to the violet. Colour, however, 
does not appear to have any very great 
influence on the nutritive quality of the 
blood, since we find that some parts of the 
body are nourished by that which is co- 
lourless. For instance, the cornea, or 
white part of the eye, is supplied with 
bloodvessels, and has a circulation con- 
stantly going on through it, yet, unless the 
eye becomes what is termed “ blood-shot," 
there is no appearance of a circulation ; 
still we know that it takes place as cer- 
tainly in the one case as the other, since 
no part of the body could remain alive un- 
less it was supplied with blood. If a per- 
son views a drop of this fluid through a 
microscope, he will find that it contains 
an immense number of small globules. 
These are the causes of the colour. They 
have been computed at less than the six 
thousandth part of an inch ia diameter. 
and we may therefore form some idea of 
the minuteness of those vessels of the eye 
that will not admit even such minute bo- 


= 


54 THE PENNY 


dies as these to pass this. They are larger 
in some animals than they are in man, 
and are said to be larger in fish than in 
other living creatures. 

Although, as we have stated, every part 
of the body is formed out of the blood, yet 
it must not be supposed that it contains 
bone, muscle, cartilage, &c., as we find 
them in different parts of the body. It 
does not contain these, but it contains the 
elementary substances out of which they 
are formed. Thus it contains phosphate 
of lime and albumen, which united toge- 
ther in certain proportions, form bone; 
and the same with respect to the other 
solids and fluids of the system. 

The quantity of blood in the body of an 
individual it is almost impossible to ascer- 
tain with precision, since it will of course 
vary according to the quantity of food that 
is eaten, and a variety of other circum- 
stances, such as the state of activity of the 
secretary organs, and condition of the di- 
gestive powers. From the best calculation 
that can be made under these circum- 
stances, it appears that an adult, in good 
health, contains about thirty pounds of 
blood. With respect to its temperature, 
we have much better data to reason upon, 
since it is found to be very nearly the same 
in men in every part of the earth. The in- 
habitant of a country on the equator, will 
be found to possess a temperature hut very 
littleexceeding that of persons in England, 
—and the natives of Greenland, and other 
parts of the frigid zone, do not materially 
differ in animal heat from ourselves. The 
temperatnre of man is found to be about 
989. Some animals are warmer. 'l'he duck, 
for instance, raises the thermometer to 
107°. 

Although we have spoken of the blood 
as a fluid in all respects similar, yet there 
are, indeed, two kinds of blood in the 
body: the one is termed arterial, and the 
other venous. The first is of a bright red 
colour, and is found in the arteries of the 
body ; the other is of a dark purple colour, 
and circulates through the veins. The 
cause of this difference in colour will be 
described when we consider the effects of 
respiration; itis merely mentioned now to 
prevent any misunderstanding on the sub. 
ject; for both venous and arterial blood 
possess, in common, all the properties we 
have been describing. 

In our next paper on this subject we 
shall notice the process of coagulation, 
and the other constituents of the blood not 


yet mentioned. 
— e — 


To the Editor.of the Penny Mechanic. 
Six, —In the third Number of Тир PENNY 
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Mecuanic there appeared a Quere 
respecting ** The cause of the rise of sap 
in trees, and is it to be accounted for on 
the principle of capillary attraction ? “ 
Having paid attention to this subject, and 
for the information of those ignorant of 
the opinion of naturalists, I subjoin the 
following remarks; which, if you think 
worthy of a place in your pages it will 
fully compensate yours, obediently, 5 

Strand, Nov. 28. EYTON. 

Naturalists have attributed the ascent 
of sap in vegetables to different causes ; 
some to the action of temperature upon 
the fuid, which action will cause it to 
ascend by a diminution of its own gravity; 
some to the capi/lary attraction. But the 
most generally-received opinion of the 
cause of its ascension is, that the sap itself 
exerts an exciting action upon the irrita- 
ble fibres of the vessels, and by their con- 
traction the fluid is forced upwards. 
Nevertheless the sap, in its ascent, varies 
with the heat and state of the atmosphere 
as well as the season of the year. During 
the winter months it is suspended, but on 
the approach of spring it azain commences 
vigorously, and more particularly at that 
bee causing the full expansion of the 
eaf. 

De Stales found, by experiment, that 
by affixing, in a proper manner, glass 
tubes to a branch of the vine, in the heat 
of the day, the sap would ascend, or rise 
in these tubes at the rate of an inch in 
three months, and attain a height of more 
than twentv feet ; and that the force of 
the sap upwards would sustain a column 
of mercury of thirty eight inches, which 
would require a column of water of more 
than forty feet. "The Doctor further re- 
marks, that this force is five times greater 
than the blood's force in the canal artery 
of the horse, seven times that of the like 
in the dog, and eight times greater than 
the blood's force in the same artery in the 
fallow deer. 

— a — 
SCHOOL OF DESIGN. 


WE have received the following communi- 
cation from a correspondent. 


To the Editor of the Penny Mechanic. 


Sin, —lI should be exceedingly obliged 
if you could give me any intormation, 
through the medium of your valuable peri- 
odical, (which 1 think has long been 
wanted), relative to the time of opening 
of the new School of Design, the place 
where it is to be held, aud the class of 
persons for whom it is intended. 

] remain your sincere well-wisher 
16 Nov. 1636. А CITY APPRENTICE. 
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The School of Design mentioned by our 
correspondent is about to be formed, un- 
der the patronage of Government, for the 
purpose of instructing artisans in a know- 
ledge of the arts connected with our manu- 
factures. The session of Parliament be- 
fore last, & Committee of the House of 
Commons was appointed to “ inquire into 
the best means of extending a knowledge 
of the arts and of the principles of design 
amongst the people, especially the manu- 
facturing population." From the evidence 
given before that Committee, and which 
has lately been published, it appeared that 
our workmen were inuch in want of know- 
ledge of the kind mentioned ; and in con- 
sequence, it is supposed, of this evidence, 
the Chancellor of the Exchequer, last 
session, moved the grant of a sum of 15000. 
for the purpose of establishing a “School 
of Design." We have not been able to 
learn when the School is to commence, 
but directly we do so we shall not fail to 
notice it. In the mean time the following 
particulars may be useful; and as they 


are taken from official documents they may: 


be relied on. 

The management of the new school is to 
be entrusted to a body of persons well 
infermed in the arts, subject to the regu- 
lations of the Boards of Trade as to the 
administration of the grant. ‘The Esta- 
blishment is to consist of a curator or 
director, two masters, with one or more 
attendants. 

The duty of the curator will be to select 
proper objects for the museum, and to 
submit estimates of the expense to the 
Board of Trade; to take charge of such 
objects, whether purchased or presented ; 
and, above all, to give, at stated periods, 
by way of lecture, instruction on the spe- 
cimens to the scholars generally, to which 
lectures the public shall have the right of 
admission on paying a small fee. 

The two masters should be of a different 
order of attainments, and employed ас- 
cordingly. 

It is proposed to divide the school into 
four classes, of two of which the iniatory 
teacher should have the charge, the prin- 
cipal teacher having the charge of the 
others. 

The classes of the initiatory teacher will 

Ist Of drawing in outline perspective, 
and drawing-board practice. 

2nd. Of the same, with the addition of 
light and shade. 

The classes of the principal teacher 
will be,— 

3rd. Of the above, with the addition of 
water and body colour. 
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4th. Of composition and imaginative 
design generally. 

It is supposed that the scholars who 
will apply for admission in the first in- 
stance will draw moderately well, and 
that of them there will be a sufficient 
number to make at once a class of each 
description. 

But it may be necessary, in addition to 
the above provision of two teachers, to 
provide for the apointment of a lecturer, 
occasional or otherwise, to give speeial 
instruction in the chemistry of colours, as 
well as other necessary arts. 

The school should be supplied with a 
proper collection of books, with casts of 
the best ornamental works, and a collec- 
tion of accurate and well-coloured draw- 
ings and prints on botany and zoology. 

The best of our own and foreign manu- 
factured articles are also to find a place 
in the Institution. 

By these combined means, with the aid 
of an annual exhibition, and probably of 
premiums and nominal rewards to suc- 
cessful scholars, the experiment will have 
sufficient trial, and the ultimate results 
upon art may safely be left to the opera- 
tion of those influences which have hitherto 
governed the progress of all kind of enter- 
prise in this country. 

— dd fi i o —— 
MANUFACTURE OF SUGAR. 


Tue sugar cane affords most of the sugar 
which is consumed in Europe. ‘The 
ripe canes are crushed between two iron 
cylinders placed perpendicularly. The 
expressed juice falls on a plate beneath, 
whence it flowsinto a caldron, where it 
is boiled with wood-ashes and lime, and 
the scum taken off. This boiling with 
ashes and lime is repeated in three other 
boilers, which process converts it into 
syrup. It is then strongly boiled with 
lime and alum, and when sufliciently 
concentrated is poured into hogsheads 
pierced at the bottom with many holes, 
to let off the molasses, which will not 
crystallize. These holes are afterwards 
stopped with canes, as we see them when 
the hogsheads are imported. The sugar 
as it cools, becomes solid in the casks, 
and is called Muscovado sugar. It after- 
wards undergoes in Europe several re- 
finings in order to form it into loaf sugar. 

Oxygen is absolutely necessary for the 
formation of sugar, which is a vegetable 
oxide. If it were deprived of the greater 
part of this oxygen, it would lose its 
sweetness, and would be no longer sugar, 


56 THE PENNY MECHANIC. 


but asingular k ind of substance possess- who had been expelled the Institution for 
ing properties more analogous to gum misconduct, by the Committee, appealed 
than sugar. Mr. Cruickshank has ef- 5 poi „ 5 

: > after olon ` 
buds, eri on 1 зр means of stated. yi Шола then took place 
phosphuret of lime, which has a Nn till Thursday evening, when the members 
strong attraction for oxygen ; though he passed a resulution to the effect, that the 
was not able to reproduce sugar by the Committee should not have the power of 
union of gum with oxygen.— Parks. closing the door of the room in which they 

; —— 


met against the members, on any occasion. 

Effects of Intense Cold. In Iceland A fature adjournment took place till 
and some other northen countries, the | Saturday, when this resolution was modi- 
thermometer frequently falls to zero, which | fied, so that it should not be acted upon 
is 32 degrees below the freezing point, | When the estimates of tradesmen were 
At Hudson’s Bay it has been known to | being discussed. Some motions that were 
sink even 50 degrees lower. When stones | intended for discussion were postponed 
or metals, which have been exposed to 


till next quarterly meeting, and the meet- 
such degrees of cold, are touched by the 


ing then adjourned. 
tongue, or the softer parts of the human 
body, they absorb the heat from those 
parts with such rapidity, that the flesh 
becomes instantly frozen and mortified, 
and the principle of life in them is extin- 
guished. Some Frenchacademicians who 
made a journey to the northen end of the 
Baltic, and wintered under the polar 
circle, found it necessary to use all pos- 
sible precautions to secure themselves 
from the dreadful cold which prevailed, 
They prevented, as much as possible, the 
entrance of the external air into their 
Apartments: and if at any time they had 
occasion to open a window or a door, the 
humidity of their breath, confined in the 
air of the house, was condensed and frozen 
into a shower of snow ; their lungs, when 
they ventured to breathe the cold air, felt 
as if they were torn asunder ; and they 
often heard the rending of the timber 
around them by the expansive power of 
the frost on the fluid in its pores. 


—. 
INSTITUTIONS. 


London Mechanics’ Institution.—A ge- 
neral quarterly meeting of this Institution 
was held on Wednesday, 7th December, 
Dr. Birkbeck in the chair. The Committee 
presented their Report, by which it ap- 
peared that the receipts during the quarter 
had amounted to upwards of 4057, that 
50/. had been paid off the building debt, 
and that 108/. 9s. 9d. remained in hand. 
During the last twelve months 1949/. 10s. 
10d. had been received, and 18512. ls. Id. 
expended. 2217. had been paid to lec- 
turers alone. The numbef of members at 
the end of last quarter was 1063 : there 
had been 399 new members elected, and 
227 had ceased paying their subscription, 
the present number was therefore 1249, 
After the Report had been read a member 


LECTURES DURING THE WEEK. 


London Institution, Finsbury Circus— Monda 
evening, Dcc. 20, at seven o'clock. Dr. Birkbeck 
on Insects... Thursday afternoon, Dec. 22, at one, 
W. Chalkien, Esq., on Taste. 


London Mechanics Institution, Southampton. 
buildings, Chancery lane, — Wednesday, Dec. 
21, at half-past eight, Lecture on Juries and 
Witness, — Friday, Mr. Haydon on the Fine 
A tts. 


Aldersgate Street Institution. — Wednesday, Dec. 21, 
at half-past eight, Robert Adams, Esq. on 
Cryptogamic Botany. 

Western Literary and а Institution, 47, 
Leicester-square. — Thursday, ес. 21, C. Pem. 
berton, Esq., on Elocution. - 


Lambcth Literary and Scientific Institution, Wa. 
terloo 5 evening, Dec. 20, 
at half-past eight o'clock, D. Cooper, Esq., on 
Cryptogamic Botany. 

Islington Literary and Scientific Society. — Thurs. 
day, Dec. 99. at eight o'clock, Mr. Severn, on 
Music, with illustrations. 

Eastern Literary andı Scientific Institustion, 88, 
Hackney. »—Tuesday, Dec, 90, G. S. Sacket, 
Esq., on Astronomy. 

Mutual Instruction Society, Great Tower. street 


Monday, Dec. 19, at eight o'clock, Mr. Thom 
on the Steam Engine, ы ° шы 


чы 
TO CORRESPONDENTS. 


"Mr." King we shall be happy to hear from. 
x at the Society of Arts, Adelphi. 
“С. H. S.’s” article we shall find room for shortly if 
we can. 
We did not receive the account of the Meteorolo. 
ical Society in time. 

“ f. L's." letter should have been addressed “ To 
the Editor.“ We have no objection to his wish. 
RE L., Mr. Gorbell,"** A. E.,“ and 
Communications requirlng immediate attention 
should be sent to the Publisher's by Tuesday 

afternoon. 


enable us to present our Readers with a very 
spirited representation of that imposing spectacle. 


London: Printed at the Holloway Press, by D. A. 
DovpNEY; published by Вккека, Но lywell- 
street, Strand; and may be had of all Booksellers, 
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тыы GREENWICH RAILWAY, 
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THE GREENWICH RAILWAY. 

Ox Wednesday, the 14th instant, this 
Railway was opened to the public. This 
event, it was intended, should have taken 
place on the 1st of November last, but 
as the iron bridge over Bermondsey- 
street could not be completed by that 
time, the ceremony was necessarily post- 
poned. It was our intention to have 
given an engraving of the Railway as it 
appeared on the occasion in our first 
number; but being disappointed, wenow 
redeem our promise. In Number II. will 
be found a general description of the 
Railway ; the expense of its erection, 
and various other particulars respecting 
it. To these we may add, that the num- 
ber of arches now finished, amounts to 
819. When the Railway is completed, 
there will be above a thousand. 

The day appointed for the opening, 
was as fine as could be desired, and the 
Lord Mayor having announced his in- 
tention of attending in state, an addi- 
tionaliuterest was given totheceremony. 
We must кобы Койсун, that we did 
not anticipate the number of spectators 
would have been near so great asit was. 
In fact every point from whence theRail- 
road could be seen, was crowded with 
people. We were glad to notice this 
because it evinces the interest that is felt 
in the undertaking ; although it made 
it rather inconvenient for those who had 
tickets, to gain an entrance to the Rail- 
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way. 

Shortly after one o'clock the Lord 
Mayor arrived, and was received with 
much applause. He was attended by the 
Sheriffs, and other Officers of the City, 
and after being introduced to the Chair- 
man and Directors of the Company, was 
escorted to one ofthe carriages that had 
been reserved for him and those by whom 


he was attended. There were, we be- 


lieve, 44 carriages on the different lines, 
but these were not half enough to ac- 
commodate the company, some of whom 
found seats in them how they could, and 
the remainder were obliged to stay be- 
hind, when the trains first started. When 
all was in readiness, the carriage con- 
taining his Lordship was set in motion, 
and proceeded some distance on the line, 
and then stopped ; and the other trains 
were set off, and passed in review hefore 
the first; they were then also stopped, 
and the Lord Mavor's train again set in 
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motion, and arrived the first at the ter- 
mination of the Railway at Deptford. 
Here an address was presented to his 
Lordship by the Rector of Deptford. 
in the name of himself and the other 
parish officers. It thanked him for the 
countenance and support he had given 
to the undertaking, and alluded to the 
advantages that must be derived by the 
inhabitants of London “ from having the 
means afforded them of visiting, in the 
short space of five minutes, a place which 
by reason of its magnificent hospital, 
romantic park, and picturesque scenery, 
haslong been justly considered the pride 
of England, and the envy of foreigners.” 
The Lord Mayor in reply stated what 
we think few persons will be inclined to 
dispute, namely, that the mostimportant 
commercial int-rests are concerned inthe 
undertaking, and that the transit of 
goods from the Metropolis, independent 
of the conveyance of passengers, will 
be of the greatest advantage. 

After this part of the ceremony had 
concluded, his Lordship and party at- 
tended by the engineer, Col. Landmann, 
ps to view the portion of the 

ailway leadiug on to Greenwich, that 
at present is іп an unfinished state. The 
company afterwards returned to town, 
and partook of an excellent collation that 
had been provided for them at the 
Bridge Tavern. 

Every arrangement had been made to 
secure the comfort of those who attended 
the ceremony, but in consequence of the 
immense number of persons who were 
present, some little confusion necessarily 
ensued. We are happy to say, however, 
that no accident of any kind happened. 
The bands of the Coldstream and Grena- 
dier Guards were in attendance, and en- 
livened the company by playing many 
beautiful pieces of music. 

On the whole we think the affair 
passed off very satisfactorily. Тһе com- 
pany appeared highly gratified. 

Our Engraving represents the Rail- 
way at its commencement on the 
Southwark side of London Bridge. 
The view is taken from inside the 
Railway gates, at the time the Lord 
Mayor and his party had just entered 
the carriages. We think our readers 
will agree with us, that the artist (Mr. 
Wall) has done ample justice to the 
subject. 
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PERPETUAL MOTION. 


Ir is said that no man is sane on all 


subjects; and although, in order to 
prove the assertion correct, a very 
queer definition must be given of in- 
sanity, still the extraordinary fancies 
that are occasionally entertained by 
many highly intellectual men, on par- 
ticular subjects, certainly show that 
the assertion may be right to a certain 


extent. There are some species of 


monomania with which it seems a per- 
son may be affected, without its being 
known either to himself or to those 
with whom he is constantly associating. 
What other reason can we assign to 
account for the anomaly of Lord Ba- 
con—the author of the Novum Organon, 
and the great teacher of inductive Phi- 
losophy—believing in the absurdities 
of witchcraft? or how can we explain 
the fact, that such men as Tycho Brahe, 
the astronomer ; and Napier, of Marches- 
ton, the inventor of logarithms, were 
firm believers in the truth of Judical 
astrology ? What but a species of in- 
sanity also can induce such numbers 
of really intelligent persons—at least 
as far as the ordinary business of life 
is concerned, to put their trust in the 
predictions of ** Frances Moore, Physi- 
cian." However discreditable it may 
be to the Stationers’ Company to pub- 
lish such a worthless book as Moore's 
Almanack, it iscertain they would not 
do so unless its sale was sufficient to 
remunerate them handsomely. We 
may imagine, therefore, how many 
must be afflicted with the ** almanack 
monomania. " 

As we find so much credulity in men 
of sound sense and judgment on most 
subjects, we need not be surprised that 
the idea of a perpetual motion is still 
entertained by some, although the im- 
possibility of it has been demonstrated 
over and over again. Disappointment 
in this case, however, only appears to 
give fresh energy to make further at- 
кр: and, like the alchymists’ idea 
of the transmutation of the baser me- 
tals into gold, and the E of 
discovering an elixir of life, the per- 
petual motion appears to be a subject 
that will only finally be given up when 
the general intelligence of the people is 
such, that they will be ableto compre- 
hend the mode of operation of the sim- 
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ple laws of nature, whether seen in the 
works of man, or in those of the Cre- 
ator. 

One of the principal arguments 
against the possibility of a perpetual 
motion is, that friction, sooner or 
later, must bring every body set in 
motion to a state of rest, unless a con- 
tinually-increasing force is applied. 
In some cases the truth of this propo- 
sition may be said to be self-evident,- 
and requires no proof whatever: in 
other instances it is not so clear ; and 
hence the various attempts to produce 
a perpetual motion by such means as 
water flowing through tubes, &c. 
Here, however, thereis frictiou to over- 
come, the same as in a machine, and 
therefore it isequally certain the same 
result will in both cases be produced. 

The term perpetual motion is evi- 
dently an illogical expression, since 
everything will wear out in time, and 
so must the materials of the engine by 
which the desired result is hoped to be 
obtained. No motion can theretore be 
perpetual. But, say the theorists, we 
only expect to obtain a motion that 
shall continue until the materials of the: 
engine are worn out. Why, then, a 
soap bubble, blown by a child from a 
tobacco pipe, is a perpetual motion, 
for it will continue rising in the at- 
mosphere until it bursts! Many other 
instances of a perpetual motion of a 
similar kind may be adduced, but 
these would not suffice to show the 
folly of the idea. We beg therefore to 
press upon the notice of those who still. 
think the desideratum may be obtained, 
the fact, that no power is gained by the 
use of machinery, it is only concen- 
trated ; and we are thereby enabled to 
employ it more advantageously than 
we could otherwise. This fact has 
often been overlooked. Persons have 
imagined, because by means of a lever 
or a pulley we can raise a weight 
twenty times as great as we can with- 
out them, that we gain power by using 
them. This is a letake: If we can 
raise twenty times as much by means 
of a lever as we can without it, we are 
twenty times (fie time in accomplishing 
it in the one case to what we should 
have been in the other. The advan- 
tage of power is therefore only obtained. 
at the expense of timc. 
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Now it is evident, if all motion is op- 
posed hy friction, that unless an engine 
of any kind possesses the power of 
generating a constantly - increasing 
ea power greater than that which 
first set it in action—-it must in time 
come to a state of rest. For instance, 


being can Produce an effect equal to 
that - for Perpetual motion must be 
equal to that, which causes the геуо- 
lution of the planets round the sun, 
and is the cause of all those mighty 
changes that result from the return of 
ay and night, summer and winter, 
ith reference to the query of “an 

nquirer, " in No. ] „ We may ob. 
serve, that water will never run from a 
Svphon unless one leg of it is longer 
than another, ]f Out correspondent 
Shortens one leg, however much he ma 
increase its diameter, he will find the 
water will not flow through it. He 
will find the rationale of this in any 
treatise on H ydraulics, 


— 


its ſorce, just enough to counterbalance 
the friction, that it might roll on for 


TO FIND THE DIAGONAL OF A SQUARE. 
To the Editor Of the Penny Mechanic. 


able; to every action there is an equal Sin, In a m onthly periodical now pub- 


reaction. If, in defiance of this Jaw, 
man could once produce a perpetua] 
motion in a pin, he could accomplish 
it for a body eqnal to “ the great globe 
itself.” It would not be more difficult 
to accomplish it in the one case than in 
the other; but in both it is impossible. 

From a consideration of these facts, 
it is evident, that if friction cannot be 
prevented, and if any given force cannot 


of some use to practical mechanics to 
find the diagonal of any square, from 


scarcely require it, I have placed them 
in the form of a rule, as follows :—Нау- 
ing the length of any diagonal to find 
the side of corresponding square :— 


Rule.—As 17 : 12 :: length of dia- 
goual to side of Square required. 


assumed 
Expl.—17 : 12 :: 17... length of 


à ( 12 diagonal. 
duce an effect, to continue for ever in 


Opposition to them. 17 504 

The revolution of the planets affords ) ae . 
the principal example of perpetual mo- 19 f lgth. of side 
tion; but as man cannot equal the required. 


works of the Creator, even in the con- 
struction of the simplest flower, how 
vain is it to Suppose that a human 


Having the length of the side of any 
square, to find length of corresponding 
lagonal : — 


4 r 
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Rule—As 12 : 17 :: side of square 
to the length of diagonal required. 


Assumed 
Expl.—12:17 :: 19 < length of 
17 side. 
12) 204 
-— (length of 
17 4diagonalre- 
— uired. 


I remain your sincere well- wisher, 


d 


PHOSPHORESCENCE OF THE SEA. 
Te the Editor of the Penny Mechanse. 
Mr. Editor—Being in company with 
a few friends the other evening, a person 
who had been living by the sea-side 
mentioned having frequently observed 
a Juminous appearance of that element, 
and as there are various opinions upon 
this subject, I shall feel much obliged if 
you will answer or insert the following 
Query :—What is the cause of the lu- 
minous appearance of the sea, and is it 
to be accounted for by the power of 
electricity ? 
Hackney, Dec. 10th, 1836. J. G. 


We shall always have much pleasure 
in risa | the queries of corres- 
pondents, when the subject on which 
they write is likely to prove generally 
interesting. 

The luminous appearance of the sea 
is no doubt produced by more causes 
than one. Many fish are endowed with 
the power of emitting light, in order 
that they may thereby be enabled to 

ursue their prey. Flashes of light are 
uently seen to dart along a shoal of 
herrings or pilchards. And the tribes 
of Medusa can also become phospho- 
rescent at pleasure. These no doubt 
produce occasionally the particular ap- 
pearance of the sea mentioned by our 
со ent; but it is not entirely to 
be attributed to the light omitted b 
certain kinds of fish, or marine animal- 
cula since it has been observedin water 
in which no living creatures could be 
; and many scientific men are 
therefore inclined to consider that it 
may be the result of some compound of 
phosphorus, arising probably from the 
decomposition of dead fish, and sud- 
denly evolved and spread over the sur- 


MECHANIC. 61 


face of the sea. The salts of sea-water, 
muriate of soda, and sulphate of mag- 
nesia, combined with some of the secre- 
tions of fishes, also no doubt produce the 
luminous appearance. We should be in- 
clined to attribute it to these causes 
rather than to electricity ; indeed we 
know of no facts that would induce us 
to consider the latter concerned in the 
production of this phenomenon. 


MECHANICS’ LIBRARY. 


LECTURES ON THE STEAM ENGINE, BY 
DR. LARDNER. A New Edition. 


Few men have done more to make 
scientific knowledge generally under- 
stood by the great body of the people, 
than Dr. Lardner. Uniting with ex- 
tensive knowledge, a most agreeable 
manner of imparting it to others, it is 
not surprising that he is so popular, par- 
ticularly as a lecturer. The “ driest " 
subjects, in his hands, are made in- 
teresting: we might anticipate, there- 
fore, that so importsnt a subject as the 
Steam Engine, would lose none of its 
attractions. The book before us fully 
realizes the anticipation. It is replete 
with interesting facts, which are made 
still more so by the manner in which 
they are introduced. Although the work 
is intended for the general reader, it 
contains much practical information, 
which the author has been able to ob- 
tain in consequence of his well-known 
celebrity as a scientific man. He gives 
a clear succinct history of the Steam 
Engine ; an account of the various im- 
provements that have been made in it ; 
its various applications on land and 
water; and the whole is made interest- 
ing by a variety of pleasing illustra- 
tions. The present edition contains 
many improvements on the last. From 
it we extract the following account of 
the manner in which Watt obtained a 
remuneration for his labour, in im- 
proving the Steam Engine:— 

ҰР АТтв REYENUE FROM HIS PATENT 
--“ The manner in which Watt chose 
to receive remuneration from those who 
used his engines was as remarkable for 
its ingenuity, as for its fairness and libe- 
rality. He required that one-third of 
the saving of coals effected by hls en- 
gines hitherto used, should be paid to 
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him, leaving the benefit of the other two- 
thirds to the public. Accurate experi- 
ments were made to ascertain the sav- 
ing of coals: and as the amount of this 
saving in each engine depended on the 
length of time it was worked, or rather 
on the number of descents ofthe piston, 
Watt invented a very ingenious method 
of determining this. The vibrations of 
the great working beam were made to 
communicate with a train of wheel work 
in the same way as those of a pendulum 
communicate with the work of a clock. 
Each vibration of the beam moved one 
tooth of a small wheel, and the motion 
was communicated to a hand or index, 
which moved on a kind of graduated 
plate like the dial plate ofa clock. The 

osition of this hand marked the num- 

er of vibrations of the beam. This 
apparatus which wascalled the counter, 
was locked up and secured by two dif- 
ferent keys, one of which was kept by 
the proprietor, and the other by Bolton 
and Watt, whose agents went round 
periodically to examine the engines, 
when the counters were opened by both 
parties, and examined, and the number 
of vibrations of the beam determined, 
and the value of the patent third found. 

The extent of the saving in fuel may 
be judged from this: that for three en- 
gines erected at Chacewater mine in 

;'ornwall, it was agreed by the pro- 
prietors, that they would compound for 
the patent third, at £2400 per annum; 
so that the whole saving must have ex- 
ceeded £7200 per annum.” 

Watt, like nearly every other inven- 
tor, had to contend against strong pre- 
judices, before he could get his engines 
into general use. Dr. Lardner makes 
the following excellent remarks on this 
subject :— 

Tue Errects or Presupice.—Not- 
withstanding the manifest superiority of 
these engines over the old atmospheric 
engines, yet such were the influence of 
prejudice and the dislike of what is new, 
that Watt found great difficulties in 
getting them into general use. The com- 
parative first cost also probably ope- 
rated against them, for it was ne- 
cessary that all the parts should be 
executed with great accuracy, which 
entailed proportionally increased ex- 
pense. In many instances they felt 
themselves obliged to induce the pro- 
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prietors of the old atmospheric engines 
to replace them by the new ones, by 
allowing them in exchange an exhor- 
bitant price for old engines, and in some 
cases they were induced to erect engines 
at their own expense, upon an agree- 
ment that they should only be paid if 
the engines were found to fulfil the ex- 
pectations, and brought the advantages 
which they promised. It appeared since, 
that Bolton and Watt had actually ex- 
pended a sum of nearly £50,000 on these 
engines before they began to receive 
any return. When we contemplate the 
immense advantages which the com- 
mercial interests of the country have 
gained by the improvements in the 
steam engine, we cannot but look back 
with disgust attheinfluence of that fatal 
prejudice which opposed the progress 
of improvement under the pretence of 
resisting innovation. It would be a pro- 
blem of curious calculation to determine 
what would have been lost to the re- 
sources of this country, if chance had 
not united the genius of such a man as 
Watt with the spirit, enterpr ie, and 
capital, of such a man as Bolton ! The 
result would reflect little credit on those 
who think novelty alone a sufficient 
reason for opposition. | 
— if] —— 
COALS. 

Naprna is an article which is found in 
great abundance in Persia, and is as fluid 
and transparent as water ; but when ex- 
posed to the air it becomes yellow, aud 
then brown ; its consistence is increased, 
and it passes into petroleum. l'etroleum 
is found native in many countries, and 
by an exposure to the air becomes mine- 
ral tar. Mineral tar is found native, 
which by exposure to the air passes into 
mineral pitch and maitha. By further 
induration this passes into asphaltum, 
which substance is likewise found native 
in many parts of the world. Common 
coal is a composition of some of these 
bitumens and charcoal. The French jet 
and the English cannal coal are both so 
hard that they are susceptible of polish, 
and are frequently wroughtinto trinkets. 

Effect of Chemical Action.— Make a 
little charcoal perfectly dry, pulverize 
it very fine, and put it into a warm 
teacup. If some strong nitrous acid be 
now poured upon it, combustion and 
inflammation will immediately ensue. 
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A PAGE FOR CHRISTMAS TIME. 
As this is the season of the year when, 
more than at any other, the ingenuity of 
young people is exercised for the pur- 
pose of amusing their friends and them- 
selves, by performing various simple 
experiments, and exhibiting some of the 
* wonders of science," we are sure we 
shall be excused, even by those who 
take no part in such “Christmas gam- 
bols, for devoting a page to the use of 
our young friends, to assist them in their 
exertions. The experiments described 
are pleasing and unattended by danger. 

For ** Snap Dragon." — little spirits 
of wine will be found far superior aud 
much cheaper than gin or brandy. The 
flavour of the latter is of little import- 
ance; itis only the spirit they contain 
that is useful, and they are generally 
very much adulterated. 

An amusing experiment, showing the 
effect of homogeneous light, may be 
performed as follows :—Place a piece of 
tow in a vessel containing spirits of wine, 
and set fire to it, then throw a little salt 
upon the flame: the light produced will 
make everything in the room to appear 
of a different colour to what it really is; 
in particular, the faces of every indi- 
vidual present will seem to be ghastly 
white, the red colour of the cheeks 
being entirely changed. When the light 
is extinguished everything of course re- 
sumes its natural appearance. 

Optical experiments.—If you fix three 
different coloured wafers against the 
wall of a room at equal distances, at the 
height of your eye, placing yourself di- 
rectly before them, at a few yards dis- 
tance, and close your right eye, and look 
at them with your left, you will see only 
two of them, suppose the first and se- 
cond ; alter the position of your eye, and 
you will see the first and third; alter 
your position a second time, you will see 
the second and third, but never the 
whole three together; by which it ap- 
pears, that a person who has only one eye 
can never see three objects placed in this 
position, nor all the parts of one object 
of the same extent, without altering the 
Situation of his eye. This effect is in 
consequence of the image of one of the 
wafers falling on point of the retina of 
the eye where the optic nerve enters. 


At this point the nerve is insensible to |. 


the impression of objects. 
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T'wo cold Liquids on being mixed to- 
gether produce a boiling hot Liquid 
Take a small phial, about half full of 
cold water, grasp it gently in the left 
hand, and from another phial pour sul- 
phuric acid very gradually into the wa- 
ter: the mixture will immediately be- 
come so hot that the phial cannot be 
held. This is in consequence of the 
particles of water and sulpliuric acid 
coming into sich close connexion, that 
part of their latent heat is given out. 

Experiments in Galvanism.—Place а 
piece of meta) zinc under the tongue, 
and a piece of copper (a penny piece) 
upon the tongue, and bring the extre- 
mities of the metals into contact—the 
result will be the immediate perception 
of a curious taste something resembling 
the taste of copperas. The metals have 
not this taste when not in contact ; and 
therefore this experiment clearly shows 
the influence of excited galvanic elec- 
tricity upon the organ of taste. 

Moisten the under lip; lay upon it a 
shilling, with the edge of it beneath the 
tongue ; lay upon the tongue a piece 
of zinc, and bring the edges of the pieces 
of metal into contact—instantly the shil- 
ling will feel so iutolerably hot. that you 
will be obliged to let it fall from your 
mouth. 

Place a piece of zinc under the 
tongue, and put the small end of a silver 
teaspoon in the mouth, between the 
teeth and under the lip, passing it up as 
high as possible, and pressing the ex- 
tremity of it against the gums; then let 
the lower part of the spoon touch the 
edge ofthe piece of ziuc— at the moment 
of contact, a flash like lightuing appears 
to the eye, which is renewed as oiten as 
you let the two metals touch each other, 
If you shut your eyes when you perform 
this experiment, you still see the 
light ; and ifyou look sternly at acandle, 
or other light, still you see it. 

To melt Iron in a moment.—Bring a 
piece of iron wire to a white heat, aud 
then apply to it a roll of sulphur; the 
iron will immediate!y melt, and run iuto 
drops. This experiment should pe per- 
formed over a bason of water, in which 
the drops that fall down will be 
queuched. These drops will be found 
reduced into a sort of cast tron. 
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Number of species of Insects.—Dr. 
Imhoft, in a work presented to the So- 
ciety of Natural History, at Basle, has 
estimated the number of insects now 
known, at 560,000 species, Germany alone 
containing 14,000.—Atheneum. 

Scales of Fishes —A. M. Dumeshil, of 
Wunstrof, states that, according to his 
observations, the metallic lustre of the 
scales of fishes is due to the presence of 
the purest silver; and that the 12,000th 
part of a grain of silver is contained in the 
scale of a carp. 


— — 
INSTITUTIONS. 


Meteorological Society.—Dr. Birkbeck, 
President, in the chair.—A meeting of 
the members of this Society took place in 
the committee room of the Mechanics’ In- 
stitution, Southampton-buildings, Hol- 
born, on Tuesday last. After the minutes 
of the preceding meeting had been read, 
and several new members entered on the 
list, the secretary read extracts from letters 
recived from the counties of Dorset, Mon- 
mouth, Middlesex, Berkshire, Bedford, 
Warwick, and also from Belfast and 
Dublin, each giving an account of the 
hurricane which passed over Fngland on 
the 29th ult. From the various statements 
received, it appears that the hurricane 
was terrific in Dorsetshire, scarcely felt 
in Warwickshire, and not the least felt at 
Edinburgh. It appeared also from the ac- 
counts received,and from what was stated 
by several gentlemen present, who were 
witnesses of its progress, that the hurri- 
cane was а species of whirlwind passing 
over a certain extent of country in the 
form of an elliptic or parabolic curve, 
carrying its devastating force in tke va- 
rious fuci of the curve. W. R. Birt, Esq., 
author of the Tabula Anemelogic æ.” 
explained by some beautiful charts the 
55 curves described by the wind. 

atrick Murphy, Esq., a celebrated me- 
teorologist, and author of several meteoro- 
logical works, presented the Society with 
his last publication and a paper entitled 
“Anticipated state of the weather during 
the approaching month of January 1837." 
We understand Mr. Murphy purposes at 
the next meetiug of this Society to be held 
on the 10th of January, to explain to the 
Society the principles upon which his 
predictions are founded. Mr. Birt also 
intends to give a continuation of his papers 
on the “curves described by the wind,” 
in which he will prove that the curve is 
completed in about three years. Persons 
connected with scientific societies, and 
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those who are interested in meteorological 
science, as well as the members of the 
Society are cordially invited to attend the 
next meeting. 


Mr. Новквт MassiAk.—It was with extreme 
regret that we heard of the decease of this gentle- 
man, во well known to the members of the London 
Mechanics' Institution as an active friend to it, and 
& young man of great promise A correspondent. (Mr 
Engal) has written us, suggesting that “as the 
London Mechanics’ Institution may be considered 
his intellectual parent, those members who enter- 
tain & respect for his memory should testify it by 
subscribing to erect a tablet, to be placed in the 
hall of the Institution, or in some other convenient 
situation." 


Query. — J. Е. P." wishes to know the best 


Practical way of finding the length of focus of con- 
vex and concave glasses. 


LECTURES DURING THE WEEK. 


London Institution, Finsbury Circus.— Tuesday 
evening, Dec. 27, at seven o clock. Dr. Birkbeck 
on Insects.— Thursday afternoon, Dec. 29, at one, 
Mr. Sheridan Knowles on thc Drama. 

London Mechanics’ Institution, Southampton- 
buildings, Chancery - lane.— Wednesday, c. 
28, at half-past eight, Lecture on Juries and 
Witnesses.—Friday, Mr. Haydon om the Fine 
Arts. 

Aldersgate бітесі Institution.— Wednesday, Dec. 28, 
at half past eight, Robert Adams, Esq. on 
Optics. 

Western Literary and Scientific Imstitulion, 47, 
Leicester-square.—Thursday Dec. 21, at half- 
past eight, Mr. Francs, on Botany. 

Lambeth | Literary and Scientific Institution, Wa- 
terloo Bridge-rond.—Tucsday evening, Dec. 27. 
at half-past eight o'clock, T. Griffith, Esq., on 
Alchymy. 

Islington Literary and Scientific Sociely»—Thurs- 
day, Dec. 29, at eight o'clock, Mr. Severn, on 
Music, with illustrations. 

Eastern Literary and Scientific Institution, 88, 
Yackney-road-—Tuesday, Dec. 27. G. S. Sacket, 
Esq., on Astronomy. 

Mutual Inst: ction Society, Great Tower-street,— 
Monday, Dec 26, at eight o'clock, Quarterly 
Meeting. 


— wA —— 
To CORRESPONDENTS. 


We shall have much pleasure in inserting commu- 
nications from Mechanics and others, whatever 
may be their style of composition, if their infor- 
mation is likely to prove generally interesting. 

Accepted, with thanks, “John Gregory,” “А 
Reader,” Chromatikos,” and “ J. King.” 

“8, W, 8.'s article would not be sufficiently in- 
teresting unless it formed part of a series. 

Enquiries from “R. W,“ and respecting Oil 
Gas," next week. 

We shall be happy to receive the account of an 
improved Fire Escape from “ Mr. Wivel.” 

All Letters must be addressed '' To the Editor,’ 
post paid. 


J.ondon : Printed at the Holloway Tress, by p. A. 
DoupxryY; published by ynzrn. Holywell- 
street, Strand; and may be li d of all Booksellers, 
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STEAM BOILERS. 
To the Editor of the Penny Mechanic. 


Sin,—Haviug seen іп No. VII., the 
ingenious invention of Mr. Douglas. 
which tends greatly to add to the safety 
of steam boilers, I think the mode of 
supplying the boiler with water is not 
the best that can be adopted, it having 
one great fault, namely, the pump 
might either force too much or not 
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water would rush down; and, if shut, 
it would form a sort of reservoir, so as 
to be in readiness as fast as the water 
generates steum. 


Your Subscriber and Well- wisher, 


T. Kise. 
Хо. 8, Lucretia-street, Lambeth Mursh. 
— m 


CLOBULAR SHAPE OF THE EARTH. 


enough, which would cause great! IN remote antiquity, the notions laid 
danger; I beg therefore to suggest a | down with respect to the shape of the 


simple remedy. 
[See Engraving— Fig. 1.1 


A is a float, which the rising or ſall- 


ing of the water in the boiler will natu- 
rally affect; В is a small steelyard, 
which is attached ; C, the rod which 
acts on the valve D, which is immersed 
in the water, E; this water is con- 
tained in a small cistern on the top of 
the pipe F. that is supplied by a pipe 
G, from a pump worked by the engine. 
The pipe h is to carry off the waste 
water, not required for the boiler. Now 
when the water is low in the boiler, 
the float will descend, and of course 
cause the float end of the steelyard to 
descend with it; the other end ascend- 
ing, will open the valve end, and thus 
allow the water to rush down the pipe 
into the boiler. "This it will continue 
to do until it has made up the defi- 
ciency caused by the conversion of a 
portion of the water into steam ; and 
as long as the water generates steam, 
so long will the water valve repay 
the boiler. 

My motive for having a pipe to de- 
scend below the surface of the water in 
the boiler, is because the pressure of 
the steam will only be according to the 
diameter of the pipe; and if there were 
no pipe, it would be subject to the full 
pressure of steam, exactly the same as 
the safety valve: and another evil 
would attend it—the pressure of steam 
would force up the water valve; and 
thereby force the float under water, and 
render it totally useless. It would like- 
wise be very dangerous. 

1 ат of opinion that one on a prin- 
ciple shown in Fig. 2, would answer 
for a boat, for the pipe G to descend 
through the bottom of the boat; the 
water would naturally ascend to find 
its level, and, if the water valve were 
open, as represented at D, fig. 2, the 


earth, were both various and absurd ; 


one of the most general was, that the 
earth was a flat, circular body, floating 
on the water; but as mankind grew 
more enlightened, these ideas were seen 
to be quite preposterous. 

The earth in shape may be compared 
to that of an orange, the small protu- 
berances on the orange representing the 
various mountains and hillsinterspersed 
throughout the earth's surface. Тһе 
earth's sphericity may be accounted for 
in a variety of ways. It is necessary 
for men when digging for the purpose 
of constructing canals, to make an al- 
lowance of about eight inches to every 
mile, to allow for the convexity of the 
earth's surface. Navigutors have re- 
peatedly, hy sailing in one direction, 
circumnavigated the earth. It may na- 
turally be supposed that a ship at open 
sea might by the wind be driven round, 
and consequently change the direction 
of its course, so that the vessel would 
be directed homewards, though the 
earth's surface were that of an extended 
plane; but the fallacy of this idea is 
very evident, for by the invention of 
the mariner's compass, we are enabled 
to steer in a direct line, and be conscious 
of any deviation. Ferdinand Magelliu 
sailed westward from the coast of 
Spain, in the year 1519, by this method, 
and, after a voyage of upwards of three 
years, arrived in the very harbour from 
which he sailed. A spectator situate 
on the sea shore watching the approach- 
ment of some distant vessel, always 
observes the most elevated parts first, 
the lower parts appearing in view 88 
it approaches nearer the land, which 
will illustrate to the most simple ob- 
server that there must be some protu- 
berance, or swelling, between the spec- 
tator and the ship; for the hull of the 
vessel being so much larger than any 
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other part of it, would, supposing the 
surface of the sea to be a flat plane, ap- 
pear in sight when the other parts were 
scarcely perceptible. 

If the earth were not a spherical 
body, why could the horizon be more 
extended every way the higher the po- 
sition we choose? and why present a 
circular shadow on the moon during an 
eclipse? Тһе cause of the globular 
form of the earth is very clear, if it be 
considered at first as having been a li- 
aud mass capable of assuming any 
urm, for then the particles of matter 
contained in it would, by the attraction 
of gravitation, tend towards the com- 
mon centre, and a spherical form would 
therefore be produced. Butithas been 
ascertained that the earth is not per- 
lectly round, it being flattened a little 
at the poles,or at the extremities ofthe 
axis round which it turns. This may 
be accounted for by the centrifugal 
force of the earth, by which it has a 
tendency to recede from its centre, 
caused by its revolution round its axis, 
aud the extension one way produciug a 
contraction the other; but this diffe- 
rence may be considered as nothing, 
when compared with the size of the 
earth. The axis of the earth is a sup- 
posed line passed through its centre, 
terminating both ways at the poles, 
round which axis the earth revolves in 
2* hours, the revolutions producing the 
alternate succession of day and night. 
There are other proofs of the earth's 
globular form, but, thinking the above 
quite sufficient to convince the most 
ordinary mind of its sphericity, it would 
be useless to dwell further upon it. 

A Reaper. 


— — 


THE STEAM ENCINE. 
NO. IV. 


Ove last paper on this subject, in No. 
V., brought the history of the steam- 
engine down to the time of Papin. 
We mentioned him before Captain 
Savery and Newcomen, whose inven- 
tions will be described hereafter, be- 
cause he engaged in various experi- 
ments on the subject as early as 1688, 
although he did not publish his work 
on ** a new method of raising water by 
fire," until eight or nine years a'ter 
Savery obtained his patent. Papin hav- 


‘diately filled. 


6T 
ing been a Frenchman, the French at- 
tach far more importance to his dis- 
coveries than they deserve. There can 
be no doubt, however, that his experi- 
ments were of much service to those 
individuals we are about to mention, 
who greatly perfected the steam-engine 
both in its principle and machinery. 

In the year 1698, a person of the 
name of Savery, a captain of a mer- 
chant’s vessel, constructed an engine 
which, for ingenuity and usefulness, 
far surpassed every attempt that had 
been previously made to render the 
power of steam subservient to man. 
The invention of this engiue strikingly 
exemplifies how “ great events from 
triding causes spring," and adds an- 
other instance to the many already ex- 
isting, of discoveries of the greatest 
importance to man, which have been 
made by accident. Captain Savery 
relates, that after drinking some wine 
at a tavern, he flung the flask in which 
it had been imported on the fire, and 
called for a basin of water to wash his 
hands before leaving the house. It 
appears that the flask contained a 
small quantity of wine, which soen be- 
gan to boil and form steam. Savery 
perceiving this, thought he would see 
what would be the effect of his invert- 
ing the neck of the bottle in the water. 
He did so, and immediately the water 
rushed up the neck of the flask and 
filled it. Savery states that it was this 
simple circumstance which suggested 
to him the idea of the engine he after- 
wards constructed. 

Any person who will take the trouble 
may perform the experiment mentioned, 
and it is worth trying. А Florence 
flask may be obtained at every oil 
shop, and if a little water, or, what is 
better, a little alcohol, be made to boil 
in it, and the neck of it be then inserted 
in some water, the flask will be imme- 
The cause wil] be at 
once understood by those who are ac- 
quainted with the properties of the at- 
mosphere; to those who are not we 
offer the following explanation :— 

If we insert a beer tumbler in a 
basin of water, we shall find that the 
water does not rise so as completely to 
fill the tumbler, however low we may 
push it into the water. This is because 
the tumbler contains a certain quantity 
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of air, which resists the ascent of the 
water. It is on this principle that 
diving bells are constructed. A man 
may go down in oue without getting 
the least wet, if the inside of the bell is 
well supplied with fresh air. Now, 


the atmosphere presses with a weight 
of about 15 Ibs. on every square inch of 
surface of all bodies on the earth, and 


it must therefore be evident, that if we 
could by any means abstract the air 
from within the tumbler, the water 
would be forced up into it, by the 
pressure of the atmosphere on the sur- 
face of the water without. Under the 
circumstances we have mentioned, this 
event invariably takes place. The air 
may be abstracted, or, in other words, 
a vacuum may be formed by various 
means: for instance, we can produce 
it by an air pump, or we can produce 
it by filling a vessel with steam, and 
then condensing it into water, by the 
abstraction of the heat necessary for its 
existence as steam. By either of these 
means we can obtain a pretty good 
vacuum. The reader will now, we 
think, easily understand why the water 
rose in the flask, when Savery per- 
formed his experiment. The bottle 
was full of steam—this was condensed 
by the bottle being placed in cold water 
—a vacuum was formed within it, and 
the water being pressed by the atmo- 
sphere, was forced up the neck of the 
flask to fill this vacuum. Although 
every schoolboy can perform this expe- 
riment now, yet it is deserving of re- 
membrance, both as exhibiting the 
great ignorance that formerly prevailed 
on scientific subjects amongst persons 
generally, and the unworthy feelings 
that sometimes actuate men, and in- 
duce them to depreciate the meritorious 
exertions of others, that Dr. Desagu- 
liers denied the truth of Savery's state- 
ment; affirmed that he could never 
have performed the experiment he de- 
scribes; and endeavoured to deprive 
him of the honour of the invention, and 
give it to the Marquis of Worcester! 
The Doctor says, ‘‘ I made the expe- 
riment purposely with about halt a 
glass of wine left in a flask, which 1 
laid upon the fire till it boiled into 
steam ; then pulling out a thick glove 
to prevent the neck of the flask from 
burning me, I plunged the mouth of 
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the flask under the water that filled the 
basin : but the pressure of the atmo- 
sphere was so strong, that it beat the 
flask out of my hand with violence, and 
threw it up to the ceiling. All this 
must have happened to Capt. Savery : 
if he had ever made the experiment, he 
would not have failed to have told such 
a remarkable incident, which would 
have embellished his story"! Desa- 
guliers was a man of much scientific 
knowledge, and his opinions are there- 
fore entitled to some degree of respect ; 
but, on an examination of Savery's en- 
gine, it will be seen that it is con- 
structed entirely in accordance with 
the principle illustrated by the experi- 
ment of the Florence flask. 

Savery soon perceived that if he 
could produce a vacuum, by means of 
steam, in a vessel at a certain height 
above water, andallowed a pipe to pass 
from the vessel to the water, the latter 
could easily be raised to the height that 
the pressure of the air will support a 
column of water. It is found that a 
column of water, one inch square at the 
base, and 34 feet high, weighs about 
15 lbs., and is therefore exactly coun- 
terbalanced by the pressure of the at- 
mosphere, which will accordingly force 
water up this height, if a vacuum be 
formed; Savery therefore perceived 
that he had only to form a vacuum by 
means of condensing steam, and he 
could then raise water 34 feet. It also 
occurred to him that he might employ 
the expansive power of steam as used 
in De Caus's engine, and thus force the 
water still higher. All this Savery 
effected, and, by doing so, led the way 
for the brilliant inventions that were 
afterwards made in the construction of 
the steam-engine. The principal use 
which Savery proposed applyiug his 
engine was to raise water from mines 
—indeed, this was the great object of 
all the speculators and inventors of the 
period, for, in consequence of no effi- 
cient means of draining, the valuable 
mines of England appeared likely soon 
to become quite unproductive. Savery 
dispelled these fears, and we may justly 
claim for him the honour of being the 
first person who applied the steam-en- 
gine to a really useful object. His 
engine shall be described in our next 
paper on this subject. 
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GREGORY’S DETACHED ESCAPEMENT FOR WATCHES. ` 


Expianation op Eneravine. —A is 
the scape-wheel, containing 15 teeth, 
with upright teeth in the rim, half-way 
bet ween the horizontal ones, similar to 
a duplex-wheel. В із the roller, as in 
a chronometer; with its harbour, to 
which the balance F is attached ; also, 
the pin acting in the fork Е. C is the 
locking dittent attached to the harbour 
D, also the fork E. The dotted circle 
represents the balance, which is too 
small as represented; it must be rather 
larger than the scape-wheel. <A lever 
train is adapted for the above escape- 
ment. 

The action is as follows: — The up- 
rigbt teeth in the scape-wheel acting in 
the roller, as represented, occasions it 
to revolve in a contrary direction to the 
wheel; and the ruby pin in the har- 
bour acting in the fork, unlocks the 
wheel, and a whole tooth drop is ob- 
tained. The upright teeth in the 
scape- wheel are set the same depth in 
the roller as the pin in the fork, and 
the locking dittent in the horizontal 
teeth of the scape-wheel; they are 
therefore all relieved at (һе! same in- 
stant, thus doing away with a great 


' deal of friction which exists in the lever. 
"The scape- wheel revolves in the direc- 
tion represented by the darts. 3 

. G. 


— рна 
SIR ISAAC NEWTON. 
AccoRDING to information which Sir 
Isaac himself gave to Mr. Conduit, he 
seems to have been very inattentive to 
his studies, and very low in the school. 
The boy, however, who was above 
him, having one day given him a se- 
vere kick upou his stomach, from 
which he suffered great pain, Isaac 
laboured incessantly till he got above 
him in the school, and from that time 
he continued to rise till he was the 
head boy. From the habits of appli- 
cation which this incideut had led him 
to form, the peculiar character of his 
mind was speedily displayed. During 
the hours of play, when the other boys 
were engaged with their amusements, 
his mind was occupied with mechanical 
contrivances, either in imitation of 
something which he had seen, or in ex- 
ecution of some original conception of 
his own. For this purpose he provided 
himself with little saws, hatchets, ham- 
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mers, and all sorts of tools, which he 
acquired the art of using with singular 
dexterity. The principal pieces of me- 
chanism which he thus constructed were 
a windmill, a water-clock, and a car- 
riage put in motion by the person who 
sat in it. When a windmill was erect- 
ing near Grantham, on the road to Gun- 
nerby, Isaac frequently attended the 
operations of the workmen, and ac- 
quired such a thorough knowledge of 
the machinery, that he completed a 
working model of it, which excited 
universal admiration. This model was 
frequently placed on the top of the 
house in which he lodged at Grantham, 
and was put in motion by the action of 
the wind upon its saila. Not content 
with this exact imitation of the original 
machine, he conceived the idea of driv- 
ing it by mechanichl power, and for 
this purpose he inclosed in it a mouse, 
which he called the miller, and which, 
by acting upon a sort of tread-wheel, 
gave motion to the machine. Accord- 
ing to some accounts, the mouse was 
made to advance by pulling a string 
attached to its tail, while others allege 
that the power of the little agent wis 
called forth by its unavailing attempts 
to reach a portion of corn placed above 
the wheel. 


— 


Tug Валіх —(From a very good and 
very cheap edition of Brigham on Mental 
Cultivation, edited by Mr. Macnish. 
Whittaker.)—' The brain of a new-born 
infant weighs about ten ounces; that of 
an adult, generally, three pounds and a 
half, apod carica weight, frequently a 
little less.—But if the mind of an adult 
has been long devoted to thought, if he has 
been engaged in constant study, his brain 


is usually increased beyond this weight. 


The braiu of Byron, for instance, is said 
to have weighed four pounds and a half, 
end that of the illustrious Cuvier four 
pounds, thirteen ounces, and a half. The 
size of this organ increases from the time 
of birth till manhood, remains stationary 
from this period until old age, and then 
diminishes in bulk and weight. The rela- 
tive size of its different portions constant- 
ly varies during the first part of life, and it 
is not until about the seventh year that all 
its parts are formed. During childhood it 
is very soft, aud even almost liquid under 
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be clearly distinguished." Stillat this time 
it is supplied with more blood, in propor- 
tion to its size, than at any subsequent 
period. Itthen grows most rapidly, and 
more rapidly than any other organ ; its 
weight is nearly double at the end of the 
first six months ; and hence the nervous 
system, being connected with the brain, 
is early developed, and becomes the pre- 
dominating system in youth. At this 
period of life, however, which is devoted 
to the increase of the body, it is пссев- 
sary that the nervous system should pre- 
dominate ; for this system is the source 
of all vital movement, and presides over, 
and gives energy to those actions which 
tend to the growth of the organization.— 
Besides, ** Infancy,” says Bichat, is the 
age of sensation. As every thing is new 
to the infant every thing attracts its eyes, 
ears, nostrils, &c. That which to us is 
an object of indifference, is to it a source 
of pleasure. It was then necessary that 
the nervous cerebral system should be a- 
dapted bv its early development to the 
degree of action which it is then to have.“ 

It is, then, deeply important, that 
the natural action of the nervous еп; 
should not be much increased, either by 
too much exercise of the mind, or by too 
strong excitement of the feeling, lest, at 
thesame time, the liability of children to 
nervous diseases be increased, and such 
a predominance given to this system as to 
make it easily excited, and disposed to 


i i bs ap with disorder in any part of 
t 


e body ; thus generating a рге іѕроѕі- 
tion to the hypochondriasis and numerous 
afflicting nervous affections. 

Mental excitement, as has been shown, 
increases the flowing of blood to the head, 
and augments the size and pur of the 
brain, just as exercise of the limbs enlar- 
ges and strengthens the muscles of the 
limbs exercised. The wonderful powers 
of mind which an infant or child somme- 
times manifests, and by which he sur- 
ае ordinary children, do not arise 

rom better capacity in the mind itself of 
the child, but, in fact, from a greater сп- 
largement than usual of some portion or 
the whole of the brain, by which the mind 
is sooner enabled to manifest its powers. 
This enlargement takes place whether 
the mental precocity arises from too early 
and frequent exercise of the mind, or 
from discase, and it must arise in one of 


the finger, and its different parts cannot | these two ways. But in my opinion, 
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mental precocity is generally a symptom 
uf disease; an 
it very frequently die young. 


— 3 


SUDDEN BREAKING OF LAMP GLASSES. 
MANY of our readers have doubtless, at 


one time or another, been surprised at ! 


the occasional extraordinary brittleness | 
of the glasses used for gas lights, &c. 
Very often, after being in use for a, 
length of time, they suddenly break, 
without any assignable cause. The 
reason they do so, if explained, may be 
the means of saving some of our read- 
ers occasionally a shilling or two; the 
following explanation may therefore 
be serviceable:— 

Glass is а very bad conductor of heat; 
in consequence of which, one part ofits 
surface is often made to expand before 
the heat caa pass through it to the rest, 
and as the glass is not elastic, a crack 
must follow. But, besides this, there is 
a curious character possessed by glass, 
and a few other vitreous bodies, of 
having the state of tension of their 

articles, if not their polarity, altered 
= sudden changes of temperature, 


which causes them to fall to pieces |. 


when acted upon by the slightest vibra- 
tion or changed in the degree of heat. 
The ingenuity of the manufacturer has 
enabled him to remove this property of 
glass, by means of a process called an- 
nealing. This is effected by cooling 
the glass slowly from the high tempera- 
ture at which it is formed. By anneal- 
ing, the glass acquires a toughness, 
which enables usto use it for philoso- 
phic and domestic purposes, within a 
moderate range of temperature; but, 
when exposed to high temperatures, the 
glass so far returns to the un-annealed 
state, and resumes its tendency to fall to 
pieces from the slight vibration or 
change of temperature to which it may 
be exposed. 

The high temperature to which the 
heat of the gasraisesthe glass chimneys, 
partially removes the annealing, and ra- 

id cooling leaves them very brittle. 

he remedy, however, is as obvious as 
the cause; all we havetodoisto putthe 
flame gradually out, aud thus we allow 
the glass to cool slowly, and, in fact, re- 
peat the process of annealing. 
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]t is remarkable how slight a vibra- 
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hence those who exhibit | tion is sometimes sufficient to break an 


un-aunealed crystal vessel, especially 
when it is thick; if a glass chimney be 
placed upon the floor, at one end of a 
room, the vibration communicated to it 

y a person walking across the same 
piece of wood, at the other end of the 
room,is often sufficient to cause it to 
fal] to pieces; or, if the glass chimney 
be put near an open door, the current 
of air entering sometimes produces the 
same result. 


SOCIETY OF ARTS’ PRIZES. 


Tis Society offers premiums for inven- 
tions or improvements on the following 
subjects, amongst others. Claims for 
premiums, with full descriptions, certi- 
ficates, and samples where necessary, 
are to be sent in on or before the first 
Tuesday in February. 


Agricultural Machines. 


For inventing or improving machines 
for performing, in a superior manner, 
or at a cheaper rate, any agricultural 
operations. 


Generation of Steam. 


For the best method of generating 
steam, in such a manner that its quan- 
tity or force shall be materially in- 
creased, without increase of danger or 
expense ;—the Gold Medal. 

Prevention of Smoke. 


For a method superior to any in use, 
and verified by practice, of preventing 
the emission of dense smoke from the 
chimneys of furnaces and fireplaces ; 
—the Gold Medal. 

Prerenting Noxious Vapours іп Mann- 
factories. . 

For a method, superior to any iu use, 
and verified by actual trial, of prevent- 
ing the ill effects arising from noxious 
fumes disengaged in smelting ores or 
in other chemical or manufacturing pro- 
cesses ;—the Gold Isis Medal. 


: Bar Iron. 
For any material improvement in the 


manufacture of bar iron ;—the Gold 
Medal. 


Copper, Zinc, and Brass. 


For any improvement in the manu- 
facture of either copper, zinc, or brass, 
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хо as to render them equal in quality to 
the same imported from abroad ;—the 
Gold Medal. 


12 


Glass. 


For any material improvement in the 
manufacture of flint or of crown glass ; 
—the Gold Medal. 


Copper-plate Printers’ Ink. 


For the best composition for printers’ 
ink, superior to auy hitherto known, 
aud fit for the finest kind of copper- 
plate printing ;—the Gold Isis Medal. 


Dry Rot and Milder. 


For a method or methods of prevent- 
ing dry rot or mildew in timber, can- 
vass, or other vegetable substances, su- 
perior to those already in practice ;— 
the Gold Medal. 

Preventing the destructive effects from 
Moths, 

For a method of preventing the de- 
structive effects occasiuned by moths 
and other insects, in furs, woollens, 
specimens of natural history, books, 
` and other articles, superior to any 
hitherto known or practised ;—the Gold 
Medal. 

Lithographic Stone. 

For the discovery in the United 
Kingdom, or in any British colony, of 
a bed of stone equal tothe best German 
stone, for the purposes of lithography ; 
—the Gold Isis Medu!. 


For useful communications on any of 
the applications of Chemistry to the 
Arts and Manufactures, especially in 
dyiug and calico-printing, and in the 
preparation of acids, alkalis, and com- 
pound salts, the Society will give gold 
or Silver Medals, or Pecuniary Re- 
wards, according to circumstances. 


— — 


The Moon.—M. Gruithuisen, the inde- 
fatigable professor of Munich, now pub- 
licly declares, that the moon has an atmo- 
sphere, and, consequently, clouds. Не 
says that he has seen annular mountains, 
which are named Eudoxia and Aristotle 
inhis map, covered with a number of points, 
which in anterior observations had occu- 
pied a different position. These moveable 
points the Professor thinks can be nothing 
else than the clouds in the .moon's atmo- 
sphere. 

Rudish.—The boiledroots of this vegeta- 
ble {огт an excellent dish when served up 
as asparagus. 
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Useful Cement fur Turnersand Artizans 
in general.—Sixteen parts of whiteuing are 
to be finely powdered aud heated to red- 
ness, to drive off all the water ; when cold, 
it is to be mixed with an equal quantity of 
rosin, and one part of bees-wax ; the latter 
having been previously melted together, 
and the whole stirred till of an uniform 
consistence. 


— — 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Institution, Finsbury Circus.—Tuesday 
evening, Jan. 3, at seven o'clock. Dr. Birkbeck, 
on Insects. —Thursday afternoon, Jan. 5, at one, 
Mr. Sheridan Knowles, ou the Drama. 


London Mechanic? Institution, Southampton- 
buildings, Chaucery - lane. — Wednesday, Jan. 
4, at half past eight, E. Cowper, Esq., on the 
Printing Machine.—Friday, Mr. Haydon, on the 
Fine Arts.---Ou Saturday, Jan. 7, Mr. Hickson 
will deliver a Lecture (to which the pubbe will 
be admitted gratuitously) on the Intrcduction of 
Vocal Music a» a lu anch of National Education. 


Aldersgate Street Institution —Weduesday, Jan. 4, 
at half pest eight, Robert Adams, Esq, on 
Optics. 

Western Literary and Scientific Institution, 47, 
Leicester. quatre. — Thursday. Jan. 5, at half- 
past eight, Mr. Francis, on Botany. 

Islington Literary and Scientific Society. —Thurs- 
day, Jan. 5, at eight o’clock, Mr. Severn, on 
Music, with illustrations. Fridav, 6th, a Lite- 
rary Meeting, Essay and Discussion. 

Mutual. Instruction Society, Southampton Coffee- 
House, Chaucery-lane.—Essay on the Question, 
“Should early Marriages be eucouraged ?” 


— — 


QUERIES. 


Can any of your readers inform me the cause of 
the falling of meteoric stones, or whence do they 
come? Also, what is the reason of falling stars t 

Strand, 26th Dec., 1836. J.C. 

LoGAR1THMS.---I should be glad to hear, through 
your useful periodical, of some of the latest works 
upon Logarithms. R.W 


— 


TO CORRESPONDENTS. 

"We did not receive Mr. Simpson's" communica- 
tion until after a Report had appeared in another 
Magazine, or the article should have been in- 
serted. 

We are sorry we could not answer Mr. Wayman” 
last week; he will find the address on the cover 
of the periodical he mentions. 

Railways next week. 

Received Mechanicus;" “W. R.“; “S. John- 
son ;" “A Reader;" and M. A. N.“ 

“Мг. John Gregory's” paper on an improvement іп 
Balloons, if possible, in our next. 

All Letters and Books for Review should be ad- 
dressed To the Editor,” at the Publisher's, 
post paid. 


London: Printed at the Holloway Press, by D. A. 
Doupney; published by BERGER, Holywell- 
street, Strand; and may be had of al] Booksellers. 
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SAVERY'S STEAM ENGINE. 


number, and we need therefore at pte- 
1 NO. V. sent only deseribe the mechanism and 
" Engraving on our front page is a | action of the engine. D and F are two 
sentation of Savery's steam en- boilers, of which D is the larger. From 
p circumstances that led to] these the pipes T T arise; and through 

ction we detailed in our last | them the steam is sent to the other part 
You L—No. X. 


THE STEAM ENCINE. 


Holloway Press: D. A. Doudney. 
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| FIG. 1. 
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FIG, II. 
c 8 
A * 

c d b 

Thus in fig 1, let A and B be two | 61bs.; D to B sibs. friction + 4 Ibs. 


laces, between which it is desirable to 
orm a Railway ; but that it is neces- 


effect of gravity = 12 lbs., maki 
12 + 6 + 12 = 30 lbs. at the rate o 


sary to rise to the elevation of C, and 10 lbs. per mile, the same as rising from 
then to descend on the opposite side: | A to B in one plane, A to B being 9 


let A C, and C B, be each equal to one 
mile: and the rise, C c, equal to 9.5ft.: 
then the power necessary to carry 1 
ton from A to B will be as follows:— 
from, A to C, 1 mile = 8lbs. friction, 
+ 4lbs effect of gravity = 12lbs. ; 
from C to B I mile, 8lbs friction, 
—Albs. effects of gravity + 4!bs., mak- 
ing + 12lbs. = 16, which is the same 
as though the road between A and B 
were level, at the rate of 8lbs. per ton 
per mile; because the additional re- 
sistance, occasioned by the effect of 
gravity, in ascending from A to C 
(4 lbs.) would act as a propelling 
Power when the goods descended from 
to B, and therefore must be de- 
ducted, which would cause the whole 
power to be 16lbs. for the two miles, 
or 81һз. per mile, as on a level. 
Again in fig. 2, let A aud B be the 
two places; then let AC, C D, DB, 
each equal one mile; C c= 9.5ft., 
D 4—4. 75 ft., aud Bb=14.25 ft 
then the e necessary to convey 
one ton of goods from A to B will be 
as follows:—From А to C. 1 mile, = 
lbs., friction + 4lbs. effect of gravity 
== lbs. ; from C to D 1 mile = 8lbs. 
friction — 2 lbs. effect of gravity = 


miles, and to b 14.55 ft., which would 
be 24 Ibs. friction, at the rate of sibs. 
per mile; and 6lbs. effect of gravity, 
at the rate of ?lbs. per mile, making 
101Ьв. per mile, the same as before; 
the effect of gravity in ascending one 
plane being counteracted by descend- 
mg another; but this is not the case 
wheu the inclination of the plane ex- 
ceeds 19ft per mile, the inclination at 
which a body will descend the plane by 
its own gravity; because, suppose the 
planes A C and C B, fig. 1, to be each 
one mile, and the elevation C с, to be 
81 ft. then the power necessary to 
carry one ton of goods from A to B 
wil be as follows:—A to C==8ibe. 
friction, gravity = 16 lbs. = 2ube. 
but the resistance from A to C being 
only 8lbs. friction, we can only make 
use of 8 lbs. of the 16 Ibs. from the 
effect of gravity, 8 lbs. of which ir con- 
sequently lost; so that we sce that the 
compensation for the effect of gravity 
is lost if the inclination of a plane ex- 
ceeds 19 feet per mile, when the effect 
of АДЫ equals tlie friction. 

On a Railway constructed with va- 


riable gradients, the resistance of the ^ 


load varies according to the angle of 
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the plane on which it happens to Бе! structed upon the plan?of the variable 


travelling; and as it follows that the 
engine must have sufficient power to 
overcome the greatest resistance, it 


wil] become necessary to employ an 


engine of greater power and weight 


than on a level road, where assistance 
is made use of to ascend the planes: 
it also follows, that the rate of travel- 
ling will vary also, because, when an 
engine of sufficient power to overcome 
the resistance of the steepest inclined 
plane, et the rate of 10 miles per hour, 
is used, it would travel at a very much 


greater rate than when on a plane of 


less inclination, say 30 miles per hour, 


which would be the most rapid rate of 


travelling ; the engines are therefore 
exposed to considerably more wear and 
tear than if they were kept going at a 
regular speed. In addition to which, a 
locomotive engine is not so well adapted 
to raise a weight as it is to overcome 
the friction; because when an engine 
ascends an inclined plane the pressure 
on the plane is diminished, and conse- 
tly the adhesive power between 

ihe тап» and the wheels of the car- 
riage; and if the resistance should sur- 
the power of adhesion, all loco- 
motion would cease. 
Now a Railway constructed upon 
the principle of a series of level planes; 
connected by steep inclined planes, 
has considerable advantages over one 
of variable gradients. In the first 
place, the engines act upon much more 
advantageous principles upon a level 
than they do on inclined planes, as 1 
have before demonstrated ; secondly, 
there is less loss of time in ascending 
to the necessary elevation at once, and 
then running a considerable distance 
upon a level, because the assistant 
power may be sufficient to maintain 
tbe regular speed, and a lighter engine 
maintain the same speed on a level. 
Now it will be seeu, that in the first 
plan we can only obtain an average 
speed, whereas, on the latter, the en- 
gines travel at an uniform speed, aud 
therefore admit of being made so that 
they will be less subject to wear; 
hence cousiderable advantages are pos- 
sessed by the latter over the former 


As itisnecessary to employ a more 
powerful engine on a Railway con- 


gradients, so also it requires a stronger 
rail to carry it; while the rails will 
wear no longer, in point of traffic, than 
if the engine were lighter and the rails 
lighter, as the time they will last is ас- 
cording to the time they will carry the 
engines, which generaly form the 
greatest load, supported upon the same 
number of wheels in the train; but 
where powerful locomotive engines are 
used to assist on inclined planes the 
rails require to be made stronger than 
the other part of the road: that strength 
is only governed by the weight of the 
assistant engine, and only requires to be 
laid on that part where the assistant 
engine travels. 

Under these considerations, I should 
consider the plan of making a Railway 
on the latter plan, that is to say, a sc- 
ries of level planes connected by in- 
clined planes, preferable to that of the 
variable gradients. In addition to the 
arguments already stated, it may be 
mentioned that the speed and tractive 
power will be nearly equal in both di- 
rections. 

The examples I have given in this 
paper are calculated from the latest 
and best experiments; namely, that it 
requires the force of 8 Ibs. to draw one 
ton weight upon a level; and that it re- 
quires double that power to draw the 
same weight upon a plane rising one foot 
in 280, or 19 feet in the mile, as I men- 
tioned in my last. 


NATURAL PHENOMENA, 
ON METEORIC STONES. 


WE are indebted to a translation of a 
paper by Proffessor Berzelius, in the 
last number of the Philosophical Ma- 
gazine, for the following interesting 
particulars:—Meteoric stones, as our 
readers are no doubt aware, are bodies 
of a petuliar kind, that occasionally 
fall upon the earth. The largest we 
are aware of is in the museum of the 
East India Company. It fell in India. 
The author commences, by consi- 
dering which of the conjectures re- 
specting the formation of meteoric 
stones is the most probable. That 
which refers these bodies to eruptions 
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of the volcanos of our earth cannot 
be supported, on account of the dis- 
tance of the places where they have 
fallen from any valcano, and also from 
the different constitution of volcanic 
products and meteorities ; neither can 
the opinion of the formation from 
either the common, or even the acci- 
dental constituents of the atmosphere 
be admitted. Anaxagoras imagined 
that a stone that fell in hig time, in 
дов Potmos, came from another 
world. This, which is probably a cor- 
rect opinion, is Supported by the re. 
searches of our own age. Olbers, ina 
Paper on the fall of a meteorite, which 
Occurred at Sienna, in Italy, on the 
16th of July, 1794, suggested, in 1795, 
the possibility of these bodies being 
Projected from the moon; but it a 
peared to him much more likely that 
they came from Vesuvius. Laplace 
likewise adopted this Opinion in 1809. 
That part of the moon which is turned 
towards us is covered with elevations, 
and it is found that there are many 
mountains which Precisely resemble in 
their external арреагапсе those vol. 
canos of our eart 
these mountains are of such magnitude 
at the interior of their craters may be 


towards the earth from the moon the 
attraction of the earth for it continually 
increases, whilst that of the moon di. 
minishes more and more; 4thly, the 
limit of equilibrium between the earth 
and the moon is much nearer the latter 
than the former. 

Many circumstances connected with 
the composition of. meteoric stones 
agree with what we know respecting 
the moon. Some of these bodies con- 
tain metallic iron, which, when exposed 
to air and moisture, is by degrees con- 
verted into hydrated eroxide of iron; 
and this is the case with the mínerals of 
the crust of our globe under such cir. 
cumstances; therefore, in their primi- 
tive situation, they are without atmo- 
spheric air, or even possibly without 
either air or moistur Ў 

stronomical researches have not as 
yet discovered in the moon any traces 
of water large enough to be distin. 
guished by good glasses, and M. Be. 
Zelius considers that water has not been 
met with chemically combined in me- 
teoric stones. The greater number of 
meteoric stones resemble each other go 
much in their composition, that they 
may be considered to come from the 


tremely distinct. ]t may then be sup. 
posed that these mountains owe their 


Nevertheless meteoric stones may 


have their ongin in another planet. 
Olbers considers that the Asteriods be- 


ments, and the discovery of one of them 
by Olbers himself. If such a catas- 


ed, that when the 
fixed stars are eclipsed by the moon, 
no refraction of the rays of light can be 
perceived : consequently the projection 
occurs in vacuo, and without that me. 
chanical resistance to projected bodies 
which is caused by the atmosphere of 
the earth, in which they soon become 
quiescent ; Srdly, if a body is projected 


other planets, an immense number of 
small fragments would be projected 
in such directions that their course 
around the sun being diminished, they 
would then, during íheir revolution, 
come within the sphere of attraction 
of other planets and fall on them. 

we consider meteoric Stones as 
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mineralogical specimens, and compare 
them with those of our earth, we shall 
find essential differences, even putting 
out of the question the existence of the 
native iron. The abundance of mag- 
nesia which is in all the chief consti- 
tuent, the poverty in silica, and the 
small proportion of the silicates of 
alumina and of the alkalies, distinguish 
the meteoric minerals. Оп this earth 
it is just thecontrary: here silica is 
the predominant substance, and the si- 
licates of alumina and the alkalies form 
every where its principal constituents. 
Magnesia is rare. 

The fineness of grain and feeble co- 
hesion of meteoric stones would lead 
one to snppose that they are projected 
in a fused state, and consequently re- 
semble the products of terrestrial vol- 
canos, yet this does not appear to be 
the case. If we carefully examine the 
texture of a large fragment of a mete- 
eric stone, it will be found to be split, 
and the fissures filled with another kind 
of mineral, for the most part of a deeper 
colour, which indicates a slower and 
calmer formation. If olivine is found 
amongst the products of terrestrial vol- 
canos, and rarely in other minerals, it 
is no proof that it must always be a 
volcanic product. It is infusible, and 
is found inclosed in volcanic minerals, 
because it could not be fused with 
them. On the contrary, in meteeric 
stones, it isso uniformly mixed with 
the other constituents that its presence 
in these is evidently owing to another 
cause which does not exist in lava and 
bassalt. 

БЕ 
THE DAVY LAMP. 

Tze mines of England have undoubt- 
edly been one of the principal causes 
that have.contributed to obtain for her 
the  lofty  pre-eminence she enjoys 
amongst the other nations of the earth. 
And, by a concurrence of fortunate cir- 
cumstances, whenever she hasappeared 
in danger of loosing some ofthe advan- 
‘tages arising from her mines, by natu- 
ral causes, science has lent its aid to 
restore what would otherwise have 
been inevitably lost. For instance, 
when the miners have carried their ope- 
rations so deep into the earth, that the 
difficulty of raising water by pumps 
was becoming ulmost insurmountable, 
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the steam-engine was invented, ‘and 
accomplished all that could be desired. 
And when the frequent accidents from 
the explosion of gases made the miner 
tremble for his safety, the beautiful 
and ingenious instrument that forms 
the subject of this article, was produced. 
In No. VII. will be found an engraving 
and a discription of the Safety Lamp, 
or, as it is; generally termed by the 
miners, in gratitude to the, inventor, 
* the Davy." To that description we 
now add the following particulars: 

In the month of ДВЕ 18158, Sir 
Humphry Davy first turned his atten- 
tion to the subject, and knowing bow 
desirable it was to find some substitute 
for the naked candles with which the 
men had been in the habit of working, 
he first tried [Kunkel's, Canton's, and 
Baldwin's phosphorus, and likewise the 
electrical light in close glass vessels, but 
without success. He then constructed a 
lamp with two valves, so contrived that 
the valves closed whenever thelamp was 
carried into an atmosphere contaminated 
with fire-damp; but it was found that 
this lamp could not be used in explosive 
atmosphere. 

By subsequent experiments, he found 
that the fire-damp is light-carburetted 
hydrogen, or hydrogen gas holding 
carbon in solution ; that it will not ex- 
plode unless mixed with a portion of at- 
mospheric air; thatit explodes with 
most vehemence when mixed with 
seven or eight times its volume of air; 
that it retains its explosive power when 
mixed in the proportions of only one of 
gas to fourteen of air ; and that when the 
atmospheric air is in greater quantity, 
the light of a taper merely becomes en- 
larged when brought within it, and that 
this effect is perceptible in a mixture of 
even thirty parts of air to one of gas. - 
He found also, that the fire-damp is 
much less combustible than other in- 
flammable gases ; that it is not exploded 
by red-hot charcoal or red hot iron, 
thoughiron at a white heat will explode 
it; and that “ on mixing one part of 
carbonic acid with seven parts of an 
explosive mixture of fire-damp, or one 
part of azote with six parts, their powers 
of exploding were destroyed. 

In the prosecution of these inquiries 
he found that it was difficult to explode 
the mixture of uir and fire-dampin small 
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tubes; und that in tubes of only one- 
seventh of aninch in diameter, and open 
to the atmosphere, it could not be in- 
flamed, and especially if the tubes were 
metallic. 

In reasoning upon these various phe- 
noemena it occurred to him, as a consi- 
derable heat was required for the in- 
flammation of the fire-damp, and asit 
produced, in burning, comparatively a 
small degree of heat, that the effect of 
carbonic acid and azote, and of the sur- 
faces of small tubes in preventing its 
explosion, depended upon their cooling 
powers,—-upon their lowering the tem- 
perature of the exploding mixture so 
much that it was no longer sufficient for 
its continuous inflammation. 

This idea led to an immediate result : 
the possibility of constructing a lamp, 
in which the cooling powers ofthe azote 
and carbonic acid formed by combustion, 
or the cooling powers of the apertures 
through which the acid entered or made 
its exit, should prevent the communica- 

tion of explosion. 

“I made," says Humphry Davy, 
* geveral attempts to construct safety- 
lamps which should give light in all 
explosive mixtures of fire-damp; and 
after complicated combinations, I at 
length arrived at one evidently the most 
simple,—that of surrounding the light 
entirely by wire gauze, and making the 


same (tissue feed the flame with air and 


also emit light." 

* [n plunging а light,” continues he, 
“ surrounded by a cylinder of fine wire 
gauze into an explosive mixture, I saw 
the whole cylinder become quietly and 
gradually filled with flame ; the upper 
part of it soon appeared red-hot, yet no 
explosion was produced. 

„It was easy at once to see, that by 

- increasing the cooling surface in the top, 

or in any other part of the lamp, the heat 
acquired by it may be diminished to 
any extent ; and I immediately made a 
number of experiments to perfect this 
invention, which was evidently the one 
to be adopted, as it excluded the neces- 
sity of using glass or any fusible or 
brittle substance in the lamp, and not 
only deprived the fire-damp of its ex. 
plosive powers, but rendered the in- 
flammable gas itself an useful light." 

Omitting the detail of other experi- 
ments, it wasfound that iron wire gauze, 
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composed of wires from óne-fortieth to 
one-sixtieth of an ininch in diameter, and 
containing twenty-eight wires or seven 
hundred and eighty-four apertures to 
the inch, was safe under all circumstan- 
ces; and this material Sir Humphry 
Davy wastherefore induced to adopt for 
the construction of lamps for coal- 


mines. 
" (To be continued. ) 
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THE STEAM BOILER. 

IN our front page we M ent our readers 
with an engraving of Mr. Woolf's steam 
boiler, consisting of a series of cast-iron 
tubes, connected by means of screw bolts 
with the under side of a large vessel A 
A, which communicates with the engine. 
One of the apertures in the upper, or 
principal boiler, A A, is intended for 
the admission of water, to supply the 
waste arising from evaporation, and the 
others point out the situation of the man- 
hole and safety-valves. This boiler pos- 
sesses the advantage of diminishing the 
danger to be apprehended from explosion, 
as a series of gun barrel tubes may be 
made much stronger with the same 
quantity of metal, than a boiler of larger 
capacity. Thediagram shows Mr. Woolf's 

method of setting his boiler as follows: 
The principal boiler is still represented 
at A A, and the figures 1, 2, 3, &c. re- 
fer to the corresponding tubes in the 
revious diagram. B is the fire-place, 
the chimney, and the arrows point out 
the long and waving course of the smoke 
and flame in their passage to the chimney. 
In the Philosophical Transactions, No. 
461, there is an account of a new way 
of producing steam of more than ordinary 
pressure. The boiler consists of an in- 
verted conical vessel of iron, to the base 
or upper part of which a close and strang 
copper head or hemisphere is joined by 
rivets all round : the lower part, or cone, 
is set in a reverberatory furnace, to re- 
ceive a sufficient heat from the flame to 
make it red hot. The water is intro- 
duced into this boiler in a number of 
small streams, or jets, which are injected 
into it by a pipe, which descends through 
the cover, or spherical top, of the boiler ; 
and in the middle of the cone several 
posts are fixed, radiating from it like 
the arms of a wheel: the pipe must be 
carried above the boiler, so as to have a 
column of a sufficient height to over- 
come the pressure of the steam, and also 
enter into the boiler with a considerable 
force ; and by the radiating spouts it is 
dispersed into a shower upon the interior 
surface of the iron cone, and is thus 
converted into steam, which flies up to 
the copper head, and is carried off by a 
pipe to the engine. The inventor pro- 
posed to make the tube with the radiat- 
ing үн revolve, for the purpose of 

distributing the water more completely. 
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EFFECTS OF GUNPOWDER, WITH DIF- 
FERENT CHARGES IN A GUN. 

Ir a gun is loaded with ball it will not 
kick so much as when loaded with small 
shot; and amongst different kinds of 
shot, that which is the smallest, causes 
the greatest recoil against the shoulder. 
A gun loaded with a quantity of sand, 
equal in weight to a charge of snipe-shot, 
kicks still more. If, in loading, a space 
is left between the wadding and the 
charge, the gun either recoils violently, 
or bursts. If the muzzle of a gun ba: 
accidentally been stuck into the ground, , 
so as to be soppe up with clay, or even 
snow, or ìf it be fired with its muzzle 
plunged into water, the almost certain 
result is that it bursts. 

The ultimate cause of these apparently 
inconsistent effects is, that every force 
requires time to produce its effects; and 
if the time requisite for the elastic vapour 
within to force out the sides of the barrel, 
is less than that in which the condensation 
of the air ncar the wadding is conveyed 
in sufficient force to drive the impediment 
from the muzzle, then the barrel mus 
burst. It sometimes happens that these 
two forces are so nearly balanced that the 
barrel only swells; the obstacle giving 
way before the gun is actually burst. 

e correctness of this explanation 
will appear by tracing step by step the 
circumstances which arise on discharging 


a gun loaded with powder confined by a 
cylindrical piece of wadding, and having 
its muzzle 


led with clay, or some other 
substance having a made rate degree of 
resistance. In this case the first effect 
of the explosion is to produce an enormous 
pressure on every thing confining it, and 
to advance the wadding through a very 
small space. Here let us consider it 25 
at rest for a moment, and examine !ts 
condition. The portion of air in im- 
mediate contact with the wadding 15 
condensed ; and if the wadding were 
to remain at rest, the air throughout 
the tube would soon acquire a uuiform 
density. But this would require a small 
interval of time; for the condensation 
next the wadding would travel with the 
velocity of sound to the other end, from 
whence, being reflected back, a series of 
waves would be generated, which, aided 
by the friction of the tube, would ulti- 
mately destroy the motion. 

But until the first wave reaches the 
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impediment at the muszle, the air can 
exert no pressure against it. Now if the 
velocity communicated to the wadding is 
very much greater than that of sound, 
the condensation of the air immediately 
in advance of it may be very great before 
the resistance transmitted to the muzzle 
is at all considerable ; in which case the 
mutual repulsion of the particles of air 
so compressed, will offer an absolute 
barrier to the advance of the wadding. 
If this explanation be correct, the ad- 
ditional recoil, when a gun is loaded with 
. small shot or sand, may arise in some 
measure from the condensation of the air 
contained between their particles; but 
chiefly from the velocity communicated 
by the explosion to those particles of the 
substances in immediate сава шц Һе 
der, bein ter than that with 
P hich a wave tue transmitted tbrough 
them. It also affords a reason for the 
suecess of a method of blasting rocks by 
filling the upper part of the hole above 
the powder with sand, instead of clay 
rammed hard. That the destruction of 
the gun barrel does not arise from the 
property possessed by fluids, and in some 
measure also by sand and small shot, of 
pressing equally in all direetions, and 
thus exciting a force against a large 
portion of the interior surface, seems 
to be proved by a circumstance men- 
tioned by Le Vailant and other travel- 
lers, that, for the purpose of taking birds 
without injuring their plumage, they 
filled the barrel of their fowling-pieces 
with water, instead of loading them with 
a charge of shot. | 


— ван-– 
OXYGEN NECESSARY FOR COMBUSTION. 


Tue necessity for the presence of 
oxygen in the more familiar cases of 
combustion is so clearly exemplified in 
a certain operation on cotton goods, 
called singeing, and has been contrived 
. for the purpose of taking off all the 
ends of the threads and other downy 
filaments that are usually attached to 
the piece, and of giving the whole a 
smooth surface. 

To effect this, several pieces of calico, 
previously fastened together by their 
ends, are lapped smoothly round a 
Jarge wooden roller, from which, by 
a regular motion, they are passed over 
a large semi-circular piece of cast iron, 
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which, by meaus of a furnace placed 
immediately beneath it, is constantly 
kept at a full red heat. 

Calicoes, muslins, dimities, fustians, 
&c. are treated in this manner, aud the 
subsequent bleaching takes out auy 
staius which they may liave contracted 
from the iron. | 

To a stranger, this may seem a very 
destructive operation (and no one can 
witness it for the first time without 
astonishment); but by the quickness 
and regularity of the motion, and by 
the Mir pressure of the cloth upon 
the hot iron, the combustion that would 
otherwise take place is prevented, and 
nothing is burnt but the loose threads 
that rise above the surface of the fabric. 
The peculiar effect that is here pro- 
ace and how the cloth is protected 
from the red-hot metal, may be thus 
explained. 

he uniform pressure of the cloth 
upon the heated cylinder, keeps that 
part of it which is directly over it in 
close contact, so that there is no space 
for the intervention of any more at- 
mospheric air than is just sufficient to 
occasion the combustion of the mere 
superficial filaments of the cotton or 
linen: and this is the only effect which 
the manufacturer is desirous of pro- 
ducing. 

— a 


THE HUMAN BODY. 
THIRD ARTICLE. 


Ім our last paper, the general material 
properties of the blood were described. 
We have now to consider its more im- 
portant qualities; those which it pre- 
sents as a vital fluid. The blood in all 
ages has been regarded as the most im- 
portant fluid of the body, even before 
its common properties were known, be- 
fore its chemical constitution had beea 
ascertained or its circulation discovered, 
before indeed any thing more was known 
respecting it, than what-an attentive ob- 
server, though not an anatomist, may 
be supposed to be familiar with in the 
present day, the blood was always con- 
sidered to be mysteriously connected 
with animal life. 

The popular opinion, respecting the 
vitality of the blood, was for a long 
time disregarded by physiologists, who 
considered this fluid but little more 
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important than any of the fluids of the 
body. Dr. Hunter, however, by a series 
of well-conducted and very interesting 
experiments, proved that the blood was 
distinguished from every other fluid by 
its possessing life. Soine of the pecu- 
liarities attendant upon this attribute, 
we are now about to describe. 

The blood of our bodies is contained 
in and circulated through a series of 
tubes, distributed to every part and 
varying in diameter from a size quite 
unappreciable to that of the large artery 
Which has its commencement in the 
heart itself. Now it is obvious that 
if some of these vessels were divided by 
a sharp instrument, so that the blood 
was allowed to escape from them, it 
wóuld soon all flow from the body, 
even on the slightest wound, unless 
nature provided a means by which the 
hemorrhage or flow of blood could be 
stopped. This is effectually accom- 
plished by the blood itself. No sooner 
does it quit the vein or artery, in which 
it has been circulating, than it under- 
goes an imperfect change; it coagu- 
lates, it thickens, and thus clogs np the 
end of the vessels from which it may 
be issuing, so that any further loss is 
entirely prevented. Every one must 
have observed this when they have 
accidentally made an incision into 
the skin: in the Jarger arteries of the 
body, however, hemorrhage is not 
stopped by this means, because the 
force of the current of blood sent from 
the heart prevents the adhesion of the 
cut end of the artery. 

It has been found by numerous ex- 
periments, that nothing can prevent the 
blood coagulating when once it quits 
the living vessel in which it has beentcir- 
culating. To explain the change which 
takes place, we will suppose a basonful 
of blood has been allowed to tlow from 
u person's arm, as in the ordinary ope- 
ration of bleeding. If this blood be 
attentively watched, at the expiration 
of about ten miuutes it will be found 
to have changed trom a red, glutinous, 
homogeuious fluid into a solid and a 
fluid,—a clot of a red colour floating in 
a fluid, which, after a short time, will be 
nearly white. This effect is produced 
under all circumstances. If the blood 
be frozen immediately it is taken from 
the body, it will be found coagulated 
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when it is thawed. If it is heated toa 
temperature much above that which it 
maintains in the body, the same effect 
takes place. If it be kept at rest, or 
in violent action, still it coagulates. 
Indeed, the best way to obtain a good 
clot for examination, is to keep the 
blood in action with a piece of besom 
as it flows from the animal. 

In order to ascertain whether cosgu- 
lation could not he prevented if an ar- 
tificial circulation was kept up,— 
the blood being maintained at its ordi- 
nary temperature, 98°—it has been 
made to circulate, under these circum- 
stances, through blood-vessels taken 
from the body of a dead animal—still 
the blood coagulated. The cause of 
this surprising phenomenon can only 
be explained, with any degree of satis- 
faction, by the theory which supposes 
that the blood is alive; that it hae 
natural tendency to coagulate, but that 
this change is 5 by its pos- 
sessing life; and that consequently, as 
soon as the blood is removed from the 
body, or its circulation impeded, so 
that its vitality is destroyed, it can no 
longer resist the tendency to coegulate,: 
which effect is consequently produced. 
That the blood is alive while within 
the body, and possesses different pro- 
perties to the other fluids, such as 
saliva, or dymph, may be prayed, we 
think, satisfactorily, from a variety of 
sources. It has the power of resisting, 
within certain limits, the influence of 
the ordinary laws which govern mat- 
ter: — for instance, Hunter found that 
it could resist the effect of cold for a 
certain time, the same as an egg, con- 
taining the living principle, can. He 
found that after the blood had once 
been frozen it could be frozen a second 
time, at a less degree of cold than the 
first time; and a third time with a less 
degree of cold than the second; 
thereby showing that the vital princi- 
ple had been affected by the previous 
process. Hunter also proved that it 
must itself be alive, because it wot 
unite living parts, which dead matter 
could not do. When a bone is broken, 
the blood effused between the broken 
ends soon has a number of blood-ves- 
sels sent into it, which deposit fresh 
bone, and remedy the injury that has 
taken place. Hunter says very posi” 
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tively, that vessels actually originate 
from within the clot itself. From these 
facts it is concluded that the blobd must 
possess life, or living vesscls would not 
be sent into it. He also performed a 
variety of experiments on fowls, such 
as removing a living portion from one 
and sewing it ч in the abdomen of 
another, when the m adhered and 
becane a part of the latter. These 
experiments also showed that the blood 
must possess vitality, and in a future 
paper we will describe the effects that 
are produced when it dies. 


— Rea | 
PRESSURE OF THE ATMOSPHERE. 


To the Editor of the Penny Mechanic. 


Sm,—On the surface of our earth there 
exists an invisible elastic fluid, com- 
monly denominated the atmosphere, or 
air, without which it would be utterly 
impossible for animal life to be sus- 
tained. It has been calculated to ex- 
tend to a distance of about forty-five 
miles from the surface of the earth, 
its density being ditferent at different 
altitudes, it becomes more rarified as 
its distance from the earth increases. 
It is a material substance, therefore 
must possess a weight, which acts with 
a certain degree of pressure on all bo- 
dies exposed to it, whether solid or 
fluid; and which pressure is estimated 
to be equal to about fifteen pounds on 
every square inch of surface ; that is, 
a column of air, forty-five miles high 
and one inch square, will weigh 151һз. 

Many people imagine that the air is 
void of any pressure because they have 
no sensation of it; but the reason of 
this is very clear, for the pressure of 
the air, with respect to our bodies, 
acting both externally and internally, 
the pressure is counterpoised, which 
renders it insensible. But the pressure 
of the atmosphere is mauifest in many 
instances. Close a pair of bellows, so 
as to force the air out of them, then 
stop the nozle and valve-hole, and it 
will be found that to separate their 
sides, a force of some hundreds of 
pounds will be required, which is owing 
to the external pressure of the atmo- 
sphere. Fill a glass tube, which is 
about thirty-four inches in length, and 
closed at one end, the bore of the tube 
being sufficiently large to prevent any 
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sensible effect by “capillary attraction,” 
with mercury; insert it into a small 
vessel containing some of the same 
fluid, and the mercury in the tube will 
descend from the upper part of the tube 
and remain suspended at an altitude of 
between twenty-el 
inches from the mu ee of the mercury 
contained in the vessel, it being sup- 
ported by the pressure of the air on the 
external opening of the hole, the va- 
rious altitudes of the mercury indicate 
the amount of the pressure. 
ы instrument is called a ** barometer, 


ht and thirty-one 


This sim- 


y which the elasticity or pressure of 


the air is estimated. Now if the air 
рсе еке по weight, how is it possible 


or the mercury in the tube to be sup- 


ported? for by putting the barometer 
under the receiver of an air-pump, 
exhausting the air out of the receiver, 
the mercury in the tube will fall till it 
is level with that in the vessel, the 


and 


ressure of the air no longer acting on 


it. It was partly by the pressure of 
the air that Newcomen’s steam-engine, 
which is more generally known by the 
name of ће “ atmospheric engine," was 
made to work, the cylinder of the en- 
gine being open at the top, so that the 
upper surface of the piston was exposed 
to the pressure of the air, 
soon as the steam below the piston was 
condensed, by means of a jet of cold 
water, forced the piston на | 


which, as 


T. C. 
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SHIPWRECKS. 
To the Editor of the Penny Mechanic. 


Sin, — In all sea-going vessels, when 
expense in the outfit is not of materia 
cousideration, the provision, cargoes, 
and lives of crews and passengers can 


be saved, from ships that are water- 


logged, and safely brought into port, 
even if the vessel be consigned to the 


remotest part of the globe. 

The limits of your paper will not 
allow me fully to explain the various 
plans that can be acted on by all the 
commercial nations in the werld, for 
carrying the above plans into execution, 
in every craft, from the Thames wherry 
to the British 120-gun ship; but, so 
far as I know, no one, except myself, 
has ever yet thought of the perpeudi- 
cular stowage of vessels. But it is by 
this peculiar stowage that the above 


R6 


plans can and will be carried into exe- 


cution. 


Ist. Let us imagine that in a seventy- 


four-gun ship there is one or many iron 


cylinders, or oblong wooden cases, 
rising екса from ‘the keel, 


through all the decks, to from four to 
six feet above the upper deck; that 
the carlines and beams of the ship are 
pared at such distances, that these cy- 
inders, or cases, can be bolted to them ; 
and that the projection outside the cy- 
linders, or cases, at the bottom of them, 
can be bolted to the keel and bottom 


of the vessel; and that the sides of 


these cases are sufficiently strong to 
prevent them from being broken or 
dinged by the usual accid:nts that 
might happen on board. 


2nd. Let cases be made, water-proof 


and strong as a beer-but, to fit, with- 
out loss of room, in these perpendicular 
cases. Let the internal cases be made 
of cast metal, or sheet iron, or wood ; 
and let there be at least one inch clear 
between all parts of the inside of the 
outer case and the outside of the inner 
case. Let there be eye-bolts at the 
corners, or sides of the internal cases; 
and let five fathoms of half or three- 
quarter-inch, be spliced into each eye- 
bolt: then lower away the first case, 
which we will suppose to be five- 
sixths, or seven-eighths full of water 
(for every case must be a little less 
weight than an equal bulk of sea- 
water) Splice the four ends of the 
ropes to the eye-bolts in the next case, 
and Jower away. Continue this until 
your cylinder, or perpendicular cases, 
are all full of provisions; then, in case 
the vessel fills, and should the ship go 
down, provided that these cases are 
clear ol the ship's rigging, the upper- 
most case of provisions will first float, 
the next to it in succession, until the 
whole rise, and come within reach of 
the crew. But if the ship does not go 
down, and if the water, provisions, &c. 
are in one case, in different parts of it, 
in daily allowances for the crew, they 
can get at these things much easier 
than they now can in any ship, because 
there will be no stowing and re-stowing 
required. 
I am your obedient servant, 
M. Кокс. 


. 
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PHOSPHORESCENCE OF THE SEA. 

To the Editor of the Peuny Mechanic. 
Зін,--Іп No. VIII. of your Magazine 
is an account of the luminous appear- 
ance of the sea, aud its probable cause. 
I beg to offer you the following extract . 
from the * Companion to the Alma- 
nac," of 1830. 

* Captain Horne, R. N., in a paper 
addressed to the * Quarterly Journal of 
Science, communicates the discovery 
that the cause of the brilliant light 
observed in the sea-weed thrown оп 
the beach of, Laucing, on the coast 
of Sussex, is the animalcule (satularia 
volubills) of Elis, described by him in 
his * Caralliines and Zoophytes (the 
clytia volubilis) of Lamouroux, but not 
mentioned to be luminous. 

“ On the 8th of December, and the 
following days, a great quantity of 
weed had been thrown u b. a hard- 
blowing south-west wind, so that the 
beach was covered with it to more than 
two feet deep in many places. After 
dark a small quantity was collected of 
the most brilliant, and this was always 
found to be that which had been left at 
the first of the ebb, and was only moist 
rather than that which had been just 
washed up. Picking out a single 
spark, aud removing hom it every ex- 
traneous matter, Capt. Horne .ascer- 
tained, by the aid of a microscope, that 
the light was caused by the insects 
adhering to the sea-weed. "The light 
would remain sometimes steady for 
about five seconds, often less, and when 
it ceased was renewed by touching it 
with the finger. In a darkened room, 
by day, no light whatever was emitted, 
yet the same weed, kept till the even- 
ing, was as brilliant as any that had 
been found.“ I am, yours кш 
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ECONOMIZING LABOUR. 
Tue fatigue produced on the muscles of 
the human frame does not altogether 
depend on the actual force employed in 
each effort, but partly on the frequeney 
with which it is exerted. The exertion 
necessary to aceomplish every operation 
consists of two parts: one of these is the 
expenditure of force which is necessary 
to drive the tool or instrument ; and the 
other is the effort required fur the motion 
of some limb of the animal producing 
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the action. In driving a nail into a piece 
of wood, one of these is lifting the ham- 
mer, and propelling its head against the 
пай; the other is, raising the arm itself, 
and moving it in order to use the ham- 
mer. Ifthe weight of the hammer is 
considerable, the former part will cause 
the greatest portion of the exertion. If 
the hammer is light, the exertion of 
raising the arm will produce the greatest 
of the fatigue. It does therefore 
appen, that operation requiring ped 
trifling force, if frequently repeated, will 
tire more effectually than more laborious 
work. There is also a degree of rapidity 
beyond which the action of the muscles 
cannot be pressed. The most advan- 
tageous load for a porter who carries 
wood up stairs on his shoulders has been 
investigated by M. Coulomb; but he 
found from experiment that a man 
walking up stairs without any load, and 
nising his burden by means of his own 
weight in descending, could do as much 
work in one day, as four men employed 
in the ordinary way with the most fa- 
vonrable load. The proportion between 
the velocity with which men or animals 
move, and the weights they carry, is a 
matter of considerable importance, parti- 
eularly in military affairs. It is also of 
eat importance for the economy of 
ur to adjust the weight of that part 
of the animal’s body which is moved, 
the weight of the tool it urges, and the 
frequency of repetition of these efforts, 
so as to produce the greatest effect. An 
instance of the saving of time by making 
the same motion of the arm execute two 
operations instead of one, occurs in the 
simple art of making the tags of boot- 
laces: these are formed out of very 
thin, tinned, sheet-iron, and were for- 
merly cut out of long strips of that ma- 
terial into pieces of such a breadth that 
when bent round they just enclosed the 
lace. Two pieces of steel have recently 
been fixed to the side of the shears, by 
which each piece of tinned-iron as soon 
28 it is cut is bent into a semi-cylindrical 
form. The additional power required 
for this operation is almost imperceptible ; 
and it is executed by the same motion of 
the arm which produces the cut. The 
work is usually performed by women 
and children; and with the improved 
tool more than three times the quantity 
of tags is produced in a given time. 
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ing furnace: and by turning the r 
globe is made to revolve slowly, so as to 
be uniformly exposed to the heat: the 
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Tue effect of great velocity in modifying 
the form of a cohesive substance is beau- 
tifully shown in the MS for making 
window -glass, terme 

is one of the most striking operations in 
our domestic arts. 
dipped his iron tube into the glass pot, 
and loaded it with several pounds of the 
melted metal, blows out a large globe, 
which is connected with his rod by a 
short thick hollow neck. Another work- 
man now fixes to the globe immediately 
opposite to its neck, an iron rod, the 
extremity of which has been dipped in 


„flashing, which 


A workman having 


the melted glass; and when this is firmly 


attached, a few drops of water separate 
the neck of the globe from the iron 


tube. The rod with the globe attached 
to it is now held at the mouth of a glow- 
the 


first effect of this softening is to make 
the glass contract upon itself and to en- 
large the opening of the neck. As the 


softening proceeds, the globe is turned 
more quickly on its axis, and when very 


soft and almost incandescent, it is re- 


moved from the fire, and the velocity of 


rotation being still continually increased, 
the opening enlarges from the effect of 
the centrifugal force, at first gradually, 
until at last the mouth suddenly expands 


or flashes out into one large circular 
sheet of red-hot glass. The neck of the 


original globe, which is to become the 
outer part of the sheet, is left thick to 


admit of this expansion, and forms the 


edge of the circular plate of glass, which 
is called a Table.“ The centre pre- 
sents the appearance of a thiek boss or 
prominence, called the ‘‘ Bull’s-eye,” at 
the part by which it was attached to the 
iron rod. 


— 


AEROSTATION. 
To the Editor of the Mechanic. 


SiR,—As the science of aerostation has of 
late, but more particularly during the last 
summer, excited very generally the inte- 
rest of the public, perhaps the following 
may not prove altogether uninteresting to 
your readers. Having for some months 
past devoted considerable attention to the 
science, and observing the many insur- 
inountable difficulties attending the bal- 
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loon now in use, I have been led to invent | machine, it can be rendered by far more 
apparatus to obviate these difficulties ; manaceable than with gas. 
and it gives me great pleasure to inforin 2udiy, The heat of the sun will be an 
you, that I have been perfectly successful, | advantage rather than otherwise. 
having no doubt in my own mind—aná 3rdiy, In crossing a body ofsalt water, 
many gentlemen are of my opinion—that I should require more ascending power. 
my apparatus will entirely supersede the 4thly, The expense of inflating a bal- 
use of gas for inflating the balloon. I now | Joon with gas I said would be about 254. 
flatter myself I have fulfilled Dr. Darwin’s | but to render an apparatus upon my con- 
prophecy : struction buoyant would not amount to 
Soon shall thine arm, unconquer'd Steam, 51. I have only now to add that my cir- 
Ponia НЫ покра а сте мр саг, | cumstances at present will not allow of 
The flying chariot through the fields of air. the capital required to get up ап appa- 
. : PE . ratus for me to make a practicable ascent, 
The following difficulties attending the | to prove the superiority of my invention 
gas balloon are allowed to exist, by every | over the gas balloon; for I would ascend 
person who bas at all entered into the | and remain in the air for a week with the 
study of aerostation :— greatest confidence. In conclusion, I 
Ist, The aeronaut is made to ascend by think, in thus making public my inven- 
discharging ballast, and descend by al- | tion, through the medium of your Maga- 
lowing gas to escape, thereby doing away | zine, it may meet the view of some of 
with the ascending power. your readers, who might be disposed, 
2ndly, By the heat of the sun and the | upon a proper arrangement between our- 
diminished density of the _atmosphere— selves, to find the necessary capital to give 
though the first acts but slightly in com- | it a practicable trial on a larger scale. 
parison to the latter, for the farther you Your’s obediently, 
get from the earth the more you luse the Joun GREGORY. 
sun’s heat, but then you have to contend | No. 11, Regent-st. City-road. 
with the more powerful opponent, the ra- i : 
tified air—by which means the gas is made RAS 
to expand, thereby endangering the burst- LECTURES DURING THE WEEK. 
ing of the balloon, and also doing away | London Institution, Finsbury Circus.—Monday 
with the possibility of entirely inflating it. evening, Jan. 19, at seven o'clock, Dr. Кисе, 
: 4 Я on Үсішіс Electricity.— Thursday mftevucon, 
The only resource to obviate this disad- | Jan. 19, at oue, Mr. Sheridan Kuowles, ou the 
vantage is by allowing gas to escape ; Drama. 
this, however, counteracts the ascending | London Mechanics’ Institution, Southampton- 
ower again, which is another insurmount- nud РГЕ КТЫ eee Ea. oe 
able difficulty, which would render it im- Engraving by Machinery.—-Friday, 13, Dr. Bith- 
possible to continue in the air for any | _ beck, on Osteology. | a I 
length of time, with sufficient supporting dde Literary and Scientific Institution, 47, 

А icester-»quare.—Thursday, Jan 12, at 
power to insure а steady descent; for the | past eight, E. Cowper, on Calico Printing. 
expanded gas would condense upon near | Islington Literary and Scientific Saciety.---Thurs- 
approach to the earth, though the heat of | day, Jao. 19, а: eight o'clock, Mr. H. бы" 
the sun attracted by the earth would act 1 illustrated by the oxygeu-hyéroge? 
in favour of the aeronaut. Mutual Instruction Sociely, Southampton Coffer- 

. $rdly, In crossing any body of salt| House, Choncery-Inne.— Thursday, Jun. 19, E 

water by the operation of it on the air de- half. past eight, a Coneersozione. 

creasing its density, thereby requiring by 

far more supporting power, which Messrs. 

Blanchard and Jefferies would have been 

very glad to have availed themselves of 

when they crossed the channel in 1785. 
Athly, The expense of inflating а bal- 

loon with even coal-gas, for a balloon 

containing 24,000 cubic feet, will cost 

25l. for inflating. I will now proceed to 

point out the advantages an apparatus up- 

on my construction will possess over gas. 
Ist, I can ascend aud descend as often 

as I please without loss of power, there- 

by enabling me to take advantage of dif- 

ferent currents of air which exist at diffe- 

rent altitudes; with this control over the 
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TO CORRESPONDENTS. 


% Mr. Patterson.“ We are much obliged for the 
Communication. An Engraving shall be malle 
from the model sent us, and inserted in a Num- 
ber or two. 

“J. R.'s” description is hardly explanatory enough. 
It appears to us, that in order to have the spobes 
within the cylinder air-tight; there must be cen- 
siderable friction, much greater than that of а 
piston of an engine. This is an objection; bnt 
the plan, on the whole, certainly evinces muc 
ingenuity; and if we can find a place for the 
parer shortly we will do so. 


“ National Baths,” rcceived with thanks. 
London: Prirted at the Holloway Press, by D. A. 


DounsrY: published by BERGER, Holywell- 
street, Strand; and may be had of all Dooksclicr* 
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THE WATCH TOWERS OF DOVER. 


Dover Castle which commands the 
town, is one of the most important for- 
tresses in this part of our island. It is 
near the mouth of the Thames, and is 
an edifice of considerable antiquity. 
It was erected on the site of a British 
hill fortress. 

It consists of an immense congeries 
of almost every kind of fortification by 
which the art of war has contrived to 
render a situation impregnable; though 
its consequence has been materially 
lessened since the invention and use of 
cannon; the eminences to the north- 
west by west, and south-west, being 
much higher than the site, even of the 
keep itself. The buildings are so nu- 


merous and complex, that a precise. 


idea of their relative situations can 
hardly be obtained without the assist- 
ance of a ground plan. They occupy 
nearly the whole summit of the high 
eminence which bounds the south- 
eastern side of the deep valley in which 
Dover is built. 

In a general way, this castle may be 
described as consisting of two courts, 
.& lower one and an upper one, from 
which communications from the inner 
towers have been made by well.like 
subterraneous passages. The lower 
court is surrounded by an irregular 
wall, excepting on the side next the 
sea, where a considerable part of the 
cliff, with the remainder of the wall, 
was thrown down by an earthquake 
which happened on the 6th of April, 
1680. This wall is called the curtain, 
and is flanked, at unequal distances, 
by a variety of towers of different 
shapes; the oldest of them, which is 
on the eastern side of the castle, is said 
to have been built by Earl Goodwin, 
and it still bears his name; though 
this, as well as most of the others, have 
been much altered since their original 
erection. Nine ofthe other towers are 
stated to have been built in the Norman 
times, and to have taken their name 
from Sir John de Fiennes, and the war- 
riors whom he had selected to assist in 
the defence of this fortress. 

Averanche's or Maunsel's Tower is a 
fine specimen of Norman workmanship, 
standing at an angle formed in this 
part by the curtain wall. Maunsel, 
who succeeded Averanche in the com- 
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mand of this castle, was Lord Warden 
of the Cinque Ports, in the reign of 
Henry VIII. The next is Veville or 
Vincester Tower, so called from its 
different commanders of those names. 
Further on is Ashfordian Tower, so 
named from lands near Ashford, which 
had been granted to keep it in repair; 
and beyond this, reaching towards the 
extremity of the wall near the clitf, are 
three other towers, two of which we 
give our readers a representation of, 
rom a drawing taken on the spot. 
They are built with red Roman tiles, 
and are a striking piece of ancient 
architecture. 

The upper court, like the lower one, 
is surrounded by a strong wall and 
several towers; and near the centre 
stands the spacious keep, erected in 
the reign of Henry III. The noble 
tower, called the Keep or Palace 
Tower, is constructed on a similar plan 
to those built by Bishop Gundulph, and 
is much like that at Rochester. 

The present entrance is on the south, 
but its original entrance was on the 
east side, and it opened by a magnifi- 
cent portal, now bricked up, into the 
grand apartments, which were on the 
third story. The ascent to this portal 
was by a noble flight of stone steps, 
commencing on the south side, and 
continued within a lesser adjoining 
tower, which flanks the south-cast 
angle and whole east side. The stair- 
case, besides other defences, was 

arded by three strong gates, at dií- 
erent heights, and had two vestibules. 
In the thickest part of the walls, which 
measures from eighteen to twepty feet, 
run the galleries; these аге so ingeni- 
ously contrived, as to render it nearly 
impossible for the arrows, or missive 
weupons of an enemy, to do any execu- 
tion within them. The. same cautious 
policy is observable in the construction 
of the windows, or rather loop-holes, 
which preserve their original form, 
where the arches are so contrived, that 
no arrow, having the least elevation, 
could be shot into the apertures, with- 
out striking against the wall ; many of 
the original openings have been en- 
larged in later times. From the turret 
are seen the point of the North Fore- 
land beyond the light-house, Ramsgate, 
Sandwich, and Dungeness light-house. 
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LAW OF PATENTS. 


Уа have been requested by several cor- 
respondents, at various times, to afford 
them some information regarding the 
law of patents, we now therefore take 
the opportunity of doing so. 

The following requisite qualities of an 
invention, in order that it may become 
the subject of a patent, are stated by 
Holroyd, in his treatise ** on the Law 
of Patents for Invention." 

The invention for which a patent may 
be granted, must be a manufacture. 

The manufacture must be—1st. New, 
as to its public use and exercise in Eng- 
land—2nd. It must be useful to the 
public. 

A foreign invention, though practised 
abroad, may be the subject of a patent. 

A manufacture discovered by a person, 
if not made known, will not prevent 
another person who discovers the same 
thing, from obtaining a patent for it. 

A manufacture is not considered new 
if it be in use or known to the public at 
the time of granting a patent for it. As 
when taken from a book published in 
England. 

If an invention consist of an improve- 
ment upon any thing, and that which 
constitutes the improvement be known, 
and has been before applied to a similar 
purpose, though not to the specific thing 
which the patentee has applied it to, it 
will not possess sufficient novelty to be 
the subject of a patent. 

Manufactures according to the con- 
struction given to the Stat. 21. James I. 
chap. 3, may be divided into 

Ist. Things made 


2nd. Practice of making. 

Ist. Of things Made.—1. A thing made 
which is useful for its own sake, and 
vendible as such, or some part of such 

ing.— Аз, a medicine —telescope — 
watch, or a movement to a watch, &c. 

IL A piece of mechanism, engine, or 
instrument for producing either old or 
new effects, by being employed to effect 
some useful purpose: or a new part of a 
machine, &c., whereby it is rendered 
more efficacious.— As a lace machine 
steam engine or an improvement on 
machines. 

2nd. Practice of Making.—Or prin- 
ciples carried into practice in a new 
manner ; or new results of principles. 

I, A mode of employing practically 
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art and skill, producing an effect useful 
to the public, or an improvement on such 
modes—or an artificial manner of ope- 
rating with the hand or with instruments 
in common use.—Hartley’s patent for 
securing buildings from fire might come 
under this head; it was a new method 
of disposing iron plates in buildings. 

II. A process or combination of pro- 
cesses in any srt producing an effect 
useful to the public—or an improvement 
in a combination, &c.— As any chemical 
process—or an alteration of any known 
process by an addition of ingredients, &c. 


Of the Person to whom, and for what 
time a Patent may be granted. 


A Patent may be granted to a person 
for a discovery communicated to him by 
another if not previously made public.— 
As in Dolland's patent for making object 
glasses; Dr. Hall had given the neces- 
sary information to Dolland. So with 
information gained abroad, if not previ- 
ше known in England. 

e time for which a patent may be 
granted is limited by Sec. 6, of 21 James 
I. cap. 3, to fourteen. years or under, and 
the duration of the term can only be 
extended by act of parliament. 

As the business of preparing the speci- 
fication, and obtaining the patent, is 
almost always performed by an attorney, 
we do not think it necessary to describe 
the manner of accomplishing this. The 
time engaged in passing the patent is 

enerally about two months; and it may 
be proper to mention, that a patentee 
who wishes to secure to himself the 
benefit arising from the use of his inven- 
tion in Scotland, or Ireland, must take 
out separate patents for those countries, 
besides the English patent. 

The following abstract of the Act 5 
and 6 Will. IV. c. 88, relating to letters 
patent, contains some important infor- 
mation to inventors. 

Sect. 1, Recites that it is expedient to 
make certain additions to and alterations 
in the present law touching letters patent 
for inventions, as well for the better 
protecting of patentecs in their rights, 
as for the more ample benefit of the 
publie: enacts that a person having 
obtained letters patent for any invention 
may enter with the clerk of the patents 
of England, Scotland, or Ireland, respec- 
tively, as the case may be, having first 
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obtained the leave of his Majesty's at- 


Party has succeeded or failed in any part 
torney-gencral or solicitor-general in i 


of his case, without regard to the general 
result of the trial. | 

7. Penalty for using, unauthorized, 
In the case of a Scotch patent, or of his | the name or device of a patentee, &c. 
Majesty's attorney-general or solicitor- 501. one half to his Majesty and the other 
general for Ireland in the case of an Irish | to any informer, | 
patent, certified by his fiat and signature, [^A Journeyman mechanic" who wrote 
a disclaimer of any part of his specifica- | to us a short time since, to know “ how 
tion, ora memorandum of an altcration | he might prevent capitalists who should 
therein, not being such as sh 
the exclusive right granted by the said 
Ctters patent; and which, when filed, 
shall be deemed part of such spccifica- | 
tion; but a caveat may be entered as | that even if the attempt were made jt 


and the attorney-general may require 
the party to advertise his disclaimer, 
2. Where a patentee is proved not to 


edge, he is the first and true inventor, 


nicated to him by a foreigner. « A 
journeyman mechanic, may therefore, 
himself to be so, he ma petition his | we think, without fear, endeavour to 
Majesty in council to confir, his letters | obtain the assistance of those who are 
patent or grant new ones; and the said willing to support him in his application 
petition shall be heard before the judicial | for a patent, 

committee of the rivy council, who, on 

being satisfied di 


lieved himself to be the first and original | Тнк gas employed to illuminate the 
inventor, and that Such invention had Streets of the metropolis, and the various 
Dot been generally used before the date buildings and shops that use it, is pro- 


of such first letters patent, may report | duced from coals; but a ve 
their opinion that the prayer of such | li i 


— 


mittee: and any person, party to an 

former suit touching such first letters 

Patent, shall have notice of such petition. 
in any action or suit 4 verdict or | tions to its use in close rooms, 


decree shall pass for the patentee, the | no suffocating smell, It does n 
judge may grant a certificate, which 


mps; it does not contain sulphurated 
ydrogen or other matter by whi 


I О sort of 
injury to furniture, pictures, &c., and 


application must 


ere 18 no greater heat in Proportion 
be made before the expiration of the | from the flame of oil gas, an from 
original term, 


burning oil in lam „ the apparatus 
for the production o this gas is a very 
much less expensive than that required 
for coal gas, besides being much more 
simple, as we shall directly explain. 


': 


5. In ease of action, &c., notice of ob- 
Jections to be given with the pleadings, 

Costs in actions for infringing 

letters patent, to be given as either 
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The reason oil gas is not generally used 
is, we presume, because it is thought 
that if a great quantity was required to 
be made, the price of oil would so much 
inerease, that the process could not be 
carried on so economically as it can be 
from using coals. As, however, the gas 
can be very easily made in private 
houses, and as some of our co on- 
dents have requested a little information 
on the subject, we give the following 
particulars. 

Messrs. J. and P. Taylor were the 
first persons who resorted to oil as a 
substance from which gas for illumina- 
üon could be cheaply and easily pre- 
pared, and the apparatus they employed 
or the purpose was extremely simple. 
The retort was formed of a bent cast-iron 
~ tube, which was heated by a small con- 
veuient furnace, and oil was allowed to 
drop slowly into the tube, from a vessel 
above it. The oil was immediately vola- 
илей, and the vapour in traversing the 
tube became perfectly decomposed. A 
mixture of inflammable gases, which con- 
tain a great portion of olefiant gas, passes 
off; the gas was washed by being passed 
through a vessel of water which dissolves 
a little sebacic acid, and seldom required 
changing, and it was then conducted into 
the gasometer. The washer and gaso- 
meter of Messrs. Taylor are particularly 
deserving notice. In the washer, two 
planes are fixed in a box or cistern, in a 
direction not quite horizontal, but in- 
clined a little in opposite directions; the 
planes are traversed nearly across by 
slips of wood or metal, fixed in an in- 
clined position on the under surface, and 
which alternately touch one side of the 
cistern, leaving the other open and free. 
These planes being immersed in water, 
the gas is thrown in under the lower 
ridge, and by its ascending power is 
made to traverse backward and forward 
along the ridges fixed on the planes until 
it escapes at the highest part of the up- 
permost ridge. Thus with a pressure of 
six inches of water only, it 1s made to 
pass through a distance of fourteen or 
sixteen feet under the surface of the 
fluid, and become well washed. The 
smaller gasometers are made of thin 
plate iron, and being fixed in a frame of 
iron work, look more like ornamental 
stoves than the bulk isum to gas 
apparatus, which they supply. The 
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larger ones are made very light, and 
when in pieces, very portable, by being 
constructed of a frame of wood work, in 
the edges of which are deep narrow 
grooves; plates of iron fit into these 
grooves, which being caulked in and 
painted over, make a tight and light 
apparatus. These are easily put together 
in any place, and may therefore be in- 
troduced into & small apartment or other 
confined space where a gasometer already 
made up would not enter. 

From the above description those who 
wish to manufacture oil gas for their 
own use, will probably understand some- 
thing of the method of doing so. It is 
only necessary to have an iron tube bent 
at one end, or of a semicircular form, 
kept at a red heat; oil must then be 
allowed to drop into the tube from a 
vessel placed above it, (the quantity can 
of eourse be regulated by a stop-cock) - 
and the oil will be decomposed in the 
tube, and pass out at the other end as 
gas. This must be allowed to circulate 
through water if it is wished to have the 
gas in a state of purity; but if this is 
not important, it is merely necessary to 
have a receiver in order to have a re- 
gular supply of gas to the burner. The 
light procured from gas obtained in this 
manner will be found far superior to 
that given out by lamps, and the quan- 
tity of oil consumed will be considerably 
less. One gallon of common whale oil 
will produce about ninety cubic feet of 
gas, and an argand burner will require a 
cubic foot and a half per hour to main- 
taiu a perfect light; consequently, a 
gallon of oil, made into gas, will afford 
such a light for sixty hours, and the 
expense, at a moderate price of oil, will 
be, allowing for coals, labour, &c., not 
more for one burner than three farthings 
per hour. Such a burner will also be 
equal in intensity of light to two Argand 
oil lamps, or to ten mould candles. One 
cubic foot of oil gas, will also go as far 
as four of coal gas, in consequence of its 
containing a greater quantity of olifiant 
gas, the gas from which artificial light, 
whether of candles, oil, or gas, is pro- 
duced. 

As our readers, if they manufacture 
any of this gas, will probably only make 
a small quantity, we do not anticipate 
that they will experience difficulty from 
the disarrangement of any part of the 
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simple apparatus. Messrs. Taylor found, 
however, that after a certain time the 
tube would not decompose the oil so 
perfectly as it did at first, and they dis- 
covered that a few pieces of broken 
bricks introduced into the retort or tube 
greatly increased its decomposing power, 
from presenting a greater surface for the 
fire to act upon. In a small tube we 
dare say that an occasional cleaning to 
remove the carbon that accumulates will 
be quite sufficient. 
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OBJECTS OF CHEMISTRY. 


Снемівтиу ів the science which makes 
known to us the properties of the com- 
N particles of all natural bodies. 

e speak not only of those compound 
particles which are the result of orga- 
nization, but of the ultimate, indivisible, 
or elementary particles. It treats of 
the infinitely various sorts of substances, 
and of the exact determination of their 
differences. It exhibits the means by 
which the component parts of compound 
bodies can be separated from one an- 
other, or by which the elements of com- 
pounds can be made to combine together. 
In fine, it shows by what contrivances 
the corpuscles which constitute the 
world, can be most beneficially applied 
to the service of man. 

The objects of chemistry are inex- 
haustible. It undertakes the examina- 
tiou of all substances which act upon 
the senses. It seeks to determine the 
popes of those substances, the num- 

er and proportion of their component 
particles, the individual nature of those 
components, and the properties of all 
other compounds which can be produced 
by their combination, either in different 
numbers or in different proportions. 
There are no bounds to the researches 
of chemistry; because, at whatever 
point its operations commence, there 
is no telling to what they may lead. 
Indeed, so iufinitely varied are its ob- 
jects, that it is an everlasting source of 
occupation and amusement ; and while, 
on this account, it receives the attention 
of the curious philosopher, it claims the 
notice of al] men, from its utility in the 
arts by which the comforts and existence 
of civilized life are promoted and sup- 
ported. 

The great mportance of the science 
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of Chemistry is rendered evident by the 
following considerations.—It is usefu! 
in explaining natural phenomena ; and, 
in acquiring a knowledge of the consti- 
tution of the atmosphere, in investigat- 
ing the changes to which it is subject, 
the variations of temperature, the laws 
of winds, dew, rain, hail, and snow, 
Chemistry is our principal, our only 
satisfactory guide. These remarkable 
changes in the face of nature—changes 
which, because familiar, do not produce 
any emotion in the mind, though in 
themselves truly wonderful—are che- 
mical operations on а magnificent 
scale, and can only be explained by 
chemical laws. 

In man's researches into the nature 
of the things whence he derives the 
means of his comfort, his happiness, his 
luxuries, and even his existence—in 
examining the various objects which 
compose the mineral, the vegetable, 
and the animal kingdoms, Chemistry 
is essentially requisite for the success- 
ful progress of his inquiries. _ 

In considering the application of 
Chemistry to the improvement of the 
arts of civilized life, a wide field of 
contemplation opens to our view. So 
extensive, indeed, are its influence and 
importance, that, in mast of the arts, 
many of the processes—in some all that 
are employed—depend on chemical prin- 
ciples. ‘The bare mention of some 
these arts will suggest ample illustra- 
tions of its extensive utility. 

In the medical art, of ео great service 
is a knowledge of Chemistry, that it is 
now universally regarded as an essential 
brauch of a medical education. In the 
art of extracting metals from their ores, 
in purifying and combining them with 
each other, and in forming instruments 
and metals— whether for useful or or- 
namental purposes—almost all the pro- 
cesses are purely chemical. The arts 
of glass and porcelain making, of tan- 
ning, soapmaking, dyeing, and bleach- 
ing, depend entirelv upon chemistry ; 
and in all the processes in baking, brew- 
ing, and distilling, most of the culinary 
arts, and many other processes in do- 
mestic economy, are chemical opera- 
tions. In short, wherever, in any of 
the processes of nature or of art, the 
accumulation or the diminution of heat 


takes place—wherever substances in 
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exnbination are to be separated 
wherever the union of simple sub- 
stances amd the formation of new 
compounds are effected ;—the opera- 
tous and their results can only be 

lained on chemical principles. 

rom the general view of the exten- 
sire application of chemical science, 
those who have not cousidered the ob- 
jects which it embraces will be enabled 
to judge of the importance of this study. 

If we consider Chemistry purely asa 
science, we shall find no study better 
calculated to encourage the generous 
love of truth which confers dignity and 
superiority on those who сасе 

ursue it. There is no science whic 

folds out more interesting subjects of 
research, and none which affords more 
striking proofs of the wisdom and bene- 
ficence of the Creator of the universe. 
A machine constructed by human art, 
is admired in proportion to the simpli- 
city of its contrivance, to the extent of 
its usefulness, and to the niceness of its 
adaptations. But the works of inan 
sink into nothing when brought into 
comparison with the works o nature. 
When we examine the former, ahah 
step of our progress is obscured wi 
comparative clumsiness and defect: in 
contemplating the latter, we behold 
perfection rise on perfection, and more 
exquisite wonders still meeting our 
view. It is the merit of Chemistry, 
that by its aid we are enabled to take 
a minuter survey of the great system 
of the universe. And we find, so far 
as our limited powers can comprehend 
it, that the whole is nicely balanced 
and adjusted, and that all ita changes 
tend to the most beneficial purposes. 
Circumstances which, on a superficial 
view, were seeming imperfections and 
defects, a closer inspection points out 
to be real excellencies. In all the sin- 
gular and surprising changes which 
everywhere present themselves, the 
more closely we observe and examine 
them, the more we admire the simple 
means by which they are accomplished, 
and the intelligent design and perfect 
wisdom displayed in the beneficial ends 
to which they are directed. 

Chemistry is a science that is founded 
entirely upon experimeut ; and no per- 
son can understand it unless he per- 
forms such experiments as verify its 


fundamental truths. 
lectures, and the reading of books, will 
never benefit him who attends to no- 
thing else: for Chemistry can only be 
studied to advantage practically. One . 
experiment, well-conducted, aud care- 
fully observed by the student, from first 
to last, will afford more knowledge than 
the mere perusal of a whole volume. 
It may be added to this, that chemical 
operations are, in general, the most in- 
teresting that can possibly be devised.— 
Griffin. 
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one 
THE DAVY LAMP. 
( Coucixded from page 80.) 
The circumstances which render this 


lamp an instrument of perfect safety 
may be thus stated: “ Flame is gase- 
ous matter heated so highly as to 
be luminous, and that to a degree of 
temperature beyond the white 
of metals or other solid bodies. When 
an attempt is made to pass flame 
through a very fine mesh of wire gauze, 
the gauze cools each portion of the 
elastic matter that passes through it, so 
as to reduce its temperature below that 
degree at which it is luminous ; and 
the 
is proportional to the smallness of the 
mesh, and the mass of metallic wire.“ 


heat 


diminution of its temperature 


Moreover, the fine wire gauze is not 
only a conductor but a radiator of heat; 


consequently it possesses great cooling 


power; and when by this, or any other 
means, we cool a body of flame, the 
effect of cooling it will most certainly be 
to extinguish it. The wire gauze 
which encircles the lamp does not 
prevent the passage of the inflammable 


gas, but it prevents its emission in a 
state of inflammation ; consequently no- 
thing can pass from the interior ofa 


lantern properly constructed, that is, 
at atemperature sufficiently high to in- 
flame the explosive atmosphere of the 
mine. The temperature of a metallic 
body even when white-hot, is far be- 
low that of flame; therefore when the 
wire gauze of the lantern is red hot; 
it will abstract heat enough from the 
flame of the fire-damp to extinguish it 
before it passes through the meshes. 
So, if a wire gauze sieve be held over 
the flame of a common lamp, it will 
prevent the flame from passing it, al- 


26 


pienomenen which is 
a 
cylinder. A very sim 


Sir Humphry Davy. 
“ the smallest 


the flame. 
if it be cold, it will 
guish the flame, 
the flame, 


it. That 


the heat 


bringing a glass capillary 


this being 


cold. 
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CLASS STOPPERS. 


BEST MODE TO EXTRACT FROM BOTTLES. 


To the Editor of the Penny Mechanic, 


Sin,—Observing in the last Number of 
(No. 10) a query to as- 
best mode of extracting 
I beg leave to state, 
that the mode that has been tried with 
the greatest success is a very simple one 
the neck of the 
bottle in boiling hot water, and drawing 
to give the stopper a 
e fingers. If the first 
trial should not prove efficient, the bottle 
ed dry, and the experiment 
he reason of this is the 
momentary expansion of the neck of the 


your Magazine 
certain the 
glass stoppers,' 


—namely, to immerse 


it out immediatel 
sharp twist with t 


should be wi 
repeated. 


bottle by heat. 


I have, myself, tried many ways, but 


none ever succeeded so well as the fore- 
going, which you would oblige me by 
inserting. 

The water should not be boiling, or it 
would most probably break the bottle. 
The water could be allowed to increase 
its temperature while the bottle was 
immersed, 

Hexny Maury Bak En. 
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though the heated air which passes 
through will be hot enough to char a 
piece of paper held above the sieve га 
precisely simi- 
r to that exhibited by the wire gauze 
le experiment 
for the further illustration of the effect 
thus produced, has been suggested by 
“ Let” says he, 
possible flame be made 
by a single thread of cotton immersed 
in oil : it will be found to be about one 
thirtieth of au iuch in diameter. Let a 
fine iron made into a circle of one-tenth 
ofan inch in diameter, and brought over 
Though at such a distance, 
instantly extin- 
but if it be held above 
so as to be slightly heated, 
the flame may then be passed through 
the effect depends entirely 
upon the power of the metal to abstract 
of the flame, is shown by 
ring of the 
same diameter and size over the flame: 
а much worse conductor of 
heat, will not extinguish it even when 


Another correspondent, C. D. T., re- 
commends a similar plan; or that a cloth 
wetted with hot water should be wrapped 
round the neck of the bottle—the heat 
will cause it to expand, and the stopper 
can then be withdrawn, as it will not 
have been expanded by the heat of the 
water. 

C. M. recommends placing the bottle 
in water, and letting the water boil, by 
which means if the bottle contains a 
liquid, sufficient steam will be generated 
to force the stopper out. If the bottle is 
empty the same effect will be produced 
by the air being expanded, 
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INSTITUTIONS. 


rendered by him to the Society. Some very fine 
and some by members of 
the socicty were exhibited. Also beautifully exe- 
cuted casts of the Lacoon; Venus de Medici; Rape 
Mercury; Mary Magdalen, and 
pieces of sculpture. There were 
also a variety of interesting specimens of the works 
of Nature and of Art exhibited. Тһе entertain- 
ments of the evening appeared to give gencral 
satisfaction. 

The Finsbury Mutual Instructian Society.—The 
Anniversary of this Society was celebrated on Mon- 
day evening last by a supper at the Strand Hotel. 
Several excellent speeches were delivered, and the 
company did not separate until an early hour. 


LECTURES DURING THE WEPK. 


London Institution, Finsbury Circus.—Monday 

` evening, Jun. 26, at seven o'clock, Dr. Ritchie, 
ou Vcitaic Eicctricity.—Thursday afteruoon, 
Jan. 26, at oue, Mr. Sheridan Kuowles, ou the 
Drama. 

London Mechanics’ Institution, Southampton- 
buildings, Chancery- lane. — Wednesday, Jan. 

25, at half.past eight, P. J. Searle, esq., on 
the Druma.— Friday, 27, Dr. Birkbeck, on Os- 
teology. 

Western Literary and Scientific Institution, 47, 
Leicester-square.—Thursday, Jan 26, at half- 
past eight, E. Cowper, on Calico Printing. 

Isiington Literary and Scientific Societg...."Thurs- 
day, Jan. 26, at eighto'clock, Election of Officers. 
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TO CORRESPONDENTS. 

“ D. Lewis." We shall perhaps be able to make 
use of the Sketch at some future time. 

„M. C. C." is quite correct. 

** M. Rough's,“ second letter has been received. 

S. T. C.“ next week. 

The Books sent us to notice have also been re- 
ceived. 

London: Printed a: the Holoway Press, by D. A. 
Dovoxry: published by BERGER, Holywell- 
street, Strand: aud шау Le had of ull Bookseliers. 


"——— 
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racter, the only one in general use was 
WOOD'S IMPROVED PRINTING PRESS. that constructed by a Dutchman named 
A snonr time since we had the pleasure | Blaew, which though certainly a very 
of introducing to the notice of our readers | great improvement upon the presses 
а very ingenious invention of Mr. Hill’s, | used before his time, was very objection- 
for improving the printing machine. | able on many grounds. In a future 
We have nut less pleasure in directing | Number we will Bive an engraving of 
attention to another kind of printing ap- | this press, when its construction and 
aratus, a hand-press, constructed defects will be better understood than 
fessrs. Wood and Sharwood, whic they can be by mere description, Lord 
for sim licity and power is superior to Stanhope greatly improved this ress, 
an vith which we are acquainted. and made ít altogether much tter 
n the present day, when in order to | adapted to perform the work required of 
meet the increasing demand for know- | it. His pressis still used by many prin- 
ledge, the various operations in printing | ters, and would no doubt be more gene- 
are required to be executed with a rapi- | rally employed, but that since his time 
dity, which to our forefathers would have | innumerable improvements have been 
appeared impossible, the stcam engine | made in printing-presses; and these of 
has been called in to supply the place of | course have, to a certain extent, sup- 
animal power, and for newspapers and | plied its place. The Columbian press, 
periodicals having a very extended cir- | invented by Mr. Clymer, an American, 
culation, a printing machine is absolutely | is a powerful and ingenious press, and is 
nceessary. But very considerable im. by many ше used. It is preferred 
provements yet remain to be effected in by them for its ingenious combination of 
printing machi ery, before hand-presses levers, as our wood-cut shows. 
can be entirely dispensed with. Amongst 
the objections to machinc-printing, is 
that of a want of uniformity in its exe- 
cution; some sheets of paper may be 
printed with tolerable accuracy, as re- 
garde the quantity of ink, and its similar 
istribution throughout the pages, whilst 
others are likely to be thrown off the 
cylinder in a very disproportionate con- 
dition, Again, the commonest ink is 
used in ргішіп by machinery, on ac- 
count of its thin texture; the finer 
description of inks bein of a stronger 
and thicker substance, the cylinder will 
not allow sufficient time for it to distri- 
bute itself equally over the roller, ere it 
had performed its revolution, and the 


quence is, the ink would appear in 
patches. On these, and many other ac- 
counts, hund-presses are invariably 
adopted where flne work is required; 
аз experienced pressmen, by an attentive 
Tegard to the size and thickness of the | 
type, substance of the Paper, &c., can 
afford a moderate yet frequent and full 
supply, and thus insure the production 


toRinery is to bring a flat 
pressing surface, teehuically. called the 
раев, upon the: surfase of the type. 

¢ means by whieh this process is ас- 
complished has been invariably by the 
employment of one of the simple mecha- 
nical powers, In the early presses the 


Till about the commencement of the 
Present century, the printing-presses 
employed were of a very inferior cha- 
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screw was adopted, afterwards, as we | should be able to employ a force, which, 
have seen, the lever was employed, in| without occupying much room, would 
the one we are about to describe the| be capable of producing all the effects 
wedge is made to produce the effect re- | resulung from more complex machinery. 
qui This he has fully accomplished, and 

The power of the wedge is well|from the extensive patronage the press 
known, and it occurred to the іп- | has already received from printers, it 
ventor, that by introducing it into the | appears likely to supersede, to a great 
machinery of the printing-press he extent at least, the presses now in use. 


The diagram shows the manner in which | use for nearly six months, and am happy 
the wedge is applied, and will enable the | to inform you that I have found it as 
reader to judge of the immense power to | effective in its operation, and rapid in its 
be obtained by the simple pulling of | movement, as it is simple in its con- 
that is called the bar-handle from the | struction. As far as my humble judg- 
right to the left-hand side of the press. | ment extends, I think it one of the most 
And this purchase can be either in- | successful pieces of mechanism ever 
creased or lessened by turning the screw | presented to the publice; it requires but 
exhibited in the front of the press. The іше labour, is free from the liabilities 
following letter, which we have just re- | to accident which most other presses are 
ceived from our printer, affords, we | ex to; occupies but small space, 
think, satisfactory proof of the successful | and, what is most desirable, produces an 


working of these presses. 


— 


even and beautiful impression. 
** Yours, truly, 


“Drar D——. 26 * D. A. Doupner. 
XOU ME me mr opinion of Ge. ш Holloway Press, Jan. 1837." 
Atlas printing press. I have had two in y pes : 
THE LEVER. 
FIG. I. FIG. 11. FIG. Ш. 


сз Ды 


Tux lerer is a simple mechanical power, 
it is called simple because it can be 
used without the aid of another ma- 
chine. It is formed with a straight 
bar of wood or iron, resting upon some 
point as a prop or fulcrum, on which 
as a centre it turns. There are three 
kinds of levers, in the first and most 
common kind, the fulcrum is between 
the weight and the power; in the second 


the weight is between the fulcrum and 

wer; and in the third the power is 

tween the fulcrum and weight. 
Fig. 1. represents a lever of the first 
kind, the fulcrum or prop P being 
placed between the power » and the 
weight w; the power gained by the 
lever is in proportion as the arm АР, in 
length is greater than the arm P B, that 
is, if the arm Ағ be six feet long, and 
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the arm r в опу one foot long, a power 
of one pound acting at a will balance a 
weight of six pounds acting at B, and 
if the arm A r be twelve times as long 
as the arm FB, the power gained will 
be as 12 to 1. This kind of lever is 
most commonly used to raise heavy 
weights, as large logs of wood, great 
stones, &c., to small distances, in order 
to pass chains or ropes under them, for 
the purpose of raising them to greater 
heights with more powerful machines; 
in this application of the lever, the 
extremity of its short-arm is put under 
the weight to be raised, a fulcrum is 
formed with a stone or block which is 
placed as near that end of the lever as 
possible, and the power or exertion 
used to move the weight is applied at 
the end of the long-arm of the lever. 
But in the practical use of this kind of 
lever, the short-arm Р в should balance 
the Jong-arm a F, which may be done 
by increasing the thickness of the 
shorter arm. If the extremities of each 
arm of the lever were the same dis- 
tance from the fulcrum, it would repre- 
sent the beam of the common balance, 
with which different sorts of commo- 
dities are weighed, but the power 
gained being in proportion, as one arm 
of the lever is longer than the other, by 
this there would be no advantage re- 
ceived. The steel-yard is a lever of 
the first kind, which Fig. 1. may re- 

resent; the short-arm r B is, by an 
increased thickness, made to counter- 
pe the longer one Ар, so that the 
ever when it is unloaded (except by 
the scale, which is suspended at the 
end of the short-arm) will hang in a 
horizontal position, now if a weight of 
one pound be hung on the long-arm as 
far from the fulcrum as the point B is, 
it will balance an equal weight in the 
scale suspended at в, but, if the weight 
be moved to 2, 4, 6, or eight times that 
distance from the fulcrum, it will be 
in equilebrio with a weight of 2, 4, 6, 
or $ pounds in the scale, the distances 
from the fulcrum being respectively 
2, 4, 6, or 8 times greater than B is. 
The poker when used for stirring the 
fire represents a lever of the first kind. 
The coals acting as the resistance or 
weight, the bar of the stove on which 
it turns the fulcrum, and the exertion 
at the handle the power; many com- 
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mon instruments continually under our 
notice, may also be referred to this 
kind of lever: as scissars, snuffers, 
pincers, &c. 

A lever of the second kind, which has 
the weight between the fulcrum and 
power is represented by Fig. 2. The 
power gained by this kind of lever 

eing calculated the same as in the 
former, itis evident that, ifa weight w 
of six pounds hung one foot from the 
fulcrum ғ, and a power р of one pound 
hung at 4, six feet from the fulcrum, 
by means of the cord р passing over 
the fixed pulley E, the advantage 
gained will be in the proportion of 6 
to 1, or a power of one pound at » will 
balance a weight of six pounds at w. 
A pole supporting some heavy burden, 
carried between two men, represents 
a lever of this kind; and if the ability 
of one man, be greater than that of the 
other, by putting the weight as much 
nearer the stronger man than the 
weaker, as the strength of the former 
exceeds that of the latter, each may 
carry a weight in proportion to his 
strength; oars used to propel boats on 
the water are referable to this kind of 
lever, the water acting as the fulcrum, 
the boat to move the weight, and the 
boatman at the handle the power; to 
this Jever may also be referred, doors 
which turn on hinges, cutting-knives 
which have one end fastened to a block, 
rudders and masts of ships, nut- 
crackers, &c. 

The third kind of lever (Fig. S.) has 
the power between the weight and ful- 
crum; therefore, the power being 
nearer to the fulcrum than the weight, 
it is clear that if a weight w of one 
pound act at B four feet from the ful- 
crum, it will require a power р of four 
pounds made to act at A, one foot from 
the fulcrum, by the cord p going over 
the fixed pulley е, to balance it. 
Therefore as no advantage is gained 
by this sort of lever, it is never u 
but in cases of necessity, as in placing 
a ladder against a wall, one end of it 
being fixed, while by the strength of 
the man raising it, it is put in an up- 
right situation. The limbs of animals 
are constructed on the principle of tliis 
kind of lever; the arm for instance, the 
joint at the elbow is the fulcrum, the 
muscle the medium through which the 
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are acts, and the weight to be raised 
y the hand the resistance. 

In conclusion, it must be remembered 
that the space passed through by the 
power, will be as much greater than 
that passed through by the weight, as 
the distance of the power from the ful- 
crum exceeds the distance of the 
weight from the fulcrum, so that, 
strictly speaking, there is no acquire- 
ment of power by means of Hen 


CURE FOR WASP STINCS. 


To the Editor of the Penny Mechanic. 


Sin, —Some time last Summer my mo- 
ther was stung by a wasp; at the sugges- 
tion of my brother she applied carbonate 
of soda to the wound, and was imme- 
diately relieved from the agony produced 
by the sting. 

A few days after a boy in my father's 
employ came crying into the shop, a bee 
having stung him on hiseye-lid. It had 

commenced swelling; the carbonate of 
soda was again tried, and with the hap- 
piest results ; he was immediately eased 
of the pain, and experienced not the 
slightest inconvenience from the sting 
afterwards. 

Yours, &c., Tuos. ENGALL. 
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CHEMICAL REGREATIONS. 
ON MAKING EXPERIMENTS. 


Tue chemical properties of a substance 
characterise equally the smallest por- 
tion of that substance, or the greatest 
mass. That which can be demon- 
strated of a pound, can also be demon- 
strated of a grain. Hence chemical 
experiments may be performed, either 
with large portions of matter, or with 
small portions; and whether in any 
case a large or small portion should be 
operated upon, is a thing to be deter- 
mined solely by expediency. In trade, 
where productive experiments are 
made with a view to obtain prepara- 
tions for sale, the quantities operated 
upon are often extremely large, amount- 
ing to many tons in weight. In analysis, 
the quantity of a body submitted toa 
test weighs sometimes but the fraction 
of a grain. When a lecturer has to 
teach chemistry to a large audience, it 
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is his duty to make his demonstrative 
experiments upon rather a large scale, 
otherwise a majority of the persons 
present may not be able to perceive 
what takes place. And whenever a 
theory is built upon a single experi- 
ment, the lecturer should take particu- 
lar care to make this experiment in 
such a manner that every person pre- 
sent may see and comprehend it fully ; 
for if the demonstration is not made to 
tell, the theory sinks unheeded, and the 
arguments grounded upon it are fus- 
tian. I give this hint to the Members 
of Mechanics’ Institutions, who have 
lately adopted the useful practice of 
lecturing to one another. 

As the demonstrative experiments 
of the lecture-room are unavoidably 
scanty and unsatisfactory, the student 
who desires to hnow somewhat more 
of the science than he can learn there, 
must necessarily pursue his studies at 
home. I recommend him to be very 
cautious in believing the dogmas he 
hears and reads, without seeing the 
experiments which are intended to 
verify them. It із indispensably neces- 
sary, that he perform with his own 
hands the fundamental experiments of 
chemistry, in the best manner his time, 
his apparatus, and his means will ad- 
mit of. He will find it of importance 
in this case to operate upon extremely 
small portions of matter; for he will 
then not only save time and money, 
but often be enabled to perform a suc- 
cessful experiment, where, by operating 
upon a large mass, he would as cer- 
tainly fail. The preparation of the 
gases, the formation and crystallisation 
of salts, the application of tests, and a 
thousand other entertaining and іп- 
structive experiments, can all be per- 
formed by the student, better on a 
small scale than in the large way; 
nay more, a student in his closet very 
frequently succeeds in performing an 
experiment which fails on the lecture 
table of the professor; for the acci- 
dents which attend the hurry and busi- 
ness of a lecture-room produce unavoid- 
able disappointment. This therefore 
is a circumstance of which the chemical 
student should be prepared to take 
every advantage. The faculty of ex- 
perimenting with accuracy, facility, 
and economy, ought to be gained as 
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speedily as possible ; for it is upon that 
faculty that the progress of the young 
chemist is principally dependent.— 
Griffin. 

— — 


THE MINER'S FUND SOCIETY. 


А Socrery is about being established 
for the purpose of assisting the widows 
and families of miners who may be 
killed by sudden explosions or other 
accidents in mines. plan on which 
the society is to be formed, is not yet 
definitely determined on, but the neces- 
sity for some association of the kind 
must be evident to every one who consi- 
ders the many accidents to which miners 
are liable, and the few opportunities 
they have for providing against a time 
of sickness, or for protecting their fami- 
lies from want in case of death. The 
editor of the Mining Gasette in his 
paper of last Saturday, eloquently re- 
marks upon the subject. No accidents 
are so frightful as those to which the 
miner is subject—no foresight can calcu- 
late on their occurrence—no forethought 
can provide against them. Unseen, un- 
heard, almost without intimation, in a 
moment of jocular hilarity, or diligent 
exertion, the feel monster swoops, in an 
instant, upon his prey—without even a 
chance of escape his victims are over- 
whelmed, until their mangled and ap- 
palling forms present the dreadful evi- 
dence of his fury. The bereft widow is 
left to mourn, in chill distress, through 
a long life of lonely sorrow, while her 
. fatherless orphans, half unconscious of 

their loss, until opening intellect enables 
them to perceive the hardship of their 
fate, are brought up to endure the same 
toil, and и abide the same lot as 
hurried their unfortunate parent into 
eternity.” While we cannot forbear re- 
marking that many, and very many, of 
the working classes are exposed to dan- 
gers, nearly, if not quite as great as 
those of miners, and are equally deserv- 
ing to be provided for in cases of distress 
and sickness, at the same time, we would 
earnestly impress upon all who have the 
means of assisting the Society about to 
be formed, that they cannot bestow their 
money in a manner more benevolent and 
with greater probability of its producing 
a beneficial effect, 
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EXTRAORDINARY EXPERIMENT. 
(From the Somerset County Gazette. ) 


We feel much pleasure in communi- 
cating to our readers the following sin- 
gular experiment of our now celebrated 
neighbour, Mr. Andrew Crosse. The 
ublic are aware that Mr. Crosse has 
en recently pursuing a series of re- 
searches into the process of xp uec 
tion by means of his galvanic ries, 
and that he has made discoveries which 
have thrown quite a new light upon 
science. Some weeks ago he prepared 
a silicious fluid for the purpose of crys- 
tallization. He heated a flint to a white 
heat, and then plunged it in water to 
pulverize it. e silex, thus reduced, 
was saturated to excess with muriatic 
acid. The mixture was placed in a jar 
—a piece of flannel was suspended in it, 
one end of which extended over the side, 
and thus, by capillary attraction, the 
liquor was slowly filtered, fell into a 
funnel, and thence dropped on a piece of 
iron-stone from Mount Vesuvius, upon 
which were laid the two wires connected: 
with either pole of the battery.— We 
should state that the iron-stone had been 
previously heated to a white heat, so that 
no germs of life could have existed upon 
it. Mr. Crosse made his daily observa- 
tions of the wires to discover the begin- 
ning of the process of crystallization. 
On the 14th day he saw some small 
white specks upon the stone. Four days 
afterwards they had elongated, and as- 
sumed an oval form. He concluded that 
they were incipient crystals. Great was 
his surprise on the 22d day to find eight 
legs projecting from each of these white 
bodies; still could not believe that 
they were living beings. But on the 
26th day his surprise was complete; 
there could be no doubt they moved, 
they fed, they were perfect insects, —18 
or 20 of them have since appe 
Many persons have seen them, but there 
is no record of such an insect. It is in 
form something like a mite. It has 
eight legs, four bristles at the tail, and 
the edges of the body are very bristly. 
Its motions are visible to the naked eye 
—its colour is gray—its substance 18 
pulpy. It appears to feed upon the sili- 
cious particles in the fluid. Тһе most 
extraordinary circumstance in this phe- 
nomenon is the nature of the fluid in 
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vhich this insect lives and thrives. The | deficiency of the parliamentary debates, 
acid instantly destroys он other living | we are inclined {о think the statement all 
bing. Buta second trial has confirmed | —fudge !] E». 
the fact beyond a doubt. Another por- — 

CHEMICAL RECREATIONS. 


ton of silex was prepared in the same 
and 
EXAMPLES OF AFFINITY. 


manner, uced to a gelatinous 

form, but without the acid. A coil of 
Tage a little common magnesia, and 
pour by degrees diluted nitrous acid 


silver wire was nded in it from one 
of the poles of the ry, and the other 
immersed, upon it till the whole of the earth be dis- 
solved. This is an instance of simple 
chemical affinity. But if a solution of 
potash be poured upon the former mix- 
ture, the potash having a greater affinity 
for the acid will take it from the mag- 
nesia, and the magnesia will again be 
precipitated. 

To a solution of soap add a little weak 
sulphuric acid. The acid having a 
stronger affinity for the alkali of the soap 
than the alkali has for the tallow, the 
acid will unite with the alkali, and the 
separated tallow will be seen to float upon 
the surface of the liquor. 

Dissolve a few ounces of sulphate of 


through the mass ап incessant stream of 
the electric fluid. About three weeks 
afterwards Mr. Crosse examined the 
poles to search for cr tals, and in one 
of the coils of wire he found one of these 
strange insects. This proves that it is 
produced from the silex, and not from 
the acid. Mr. Crosse, with his usual 
modesty, has contented himself with 
stating the fact, without attempting to 
account for it. He is in correspondence 
with Professor Buckland upon the sub- 
ject, and the learned professor has %% 
gested ап explanation, which it will 
for future observers, b repeated expe- |. 
riments, to confirm. e should state, iron in water, by adding the salt by de- 
that the insects were principally found at | grees till the liquor becomes turbid; 
the negative pole of the battery. А | then, if a skain of cotton thread be 
German ` naturalist has recently disco- арр in the solution and shaken а 
vered that silicious and other rocks are e in it, the thread will take up the 
chiefly composed of the remains of in- whole of the oxide of iron, and render 
sects. May not the germs of some of | the liquor transparent. The effect is 
them, released from their prison-house, produced in consequence of the great 
and placed in a position favourable to the | affinity which cotton has for the oxides 
development of vitality, have sprung to | of iron. 

If mercury be put into a glass bottle, 


life after a sleep of thousands of years ? I 
[The above account has been going | the surface of the mercury will appear 


the round of the newspapers during the 
last fortnight, but we are inclined to 


think the story will turn out very similar | i l 
in many respects to that of the three | mercur will appear concave like that of 


black crows.” The last paragraph is other fluids, because of its tendency to 
enough to make us incredulous ; besides, combine with the sides of the vessel. 
the account contains statements of a very This may be adduced as а striking proof 
doubtful character. We should like to | of metallic elective attraction. 


know ehy “the iron stone had been| The 1 of dyeing may also be 
referre entirely to chemical principles. 


The colouring particles possess chemical 
properties that distinguish them from all 
other substances; they have attractions 
peculiar to themselves, by means of 
which they unite with acids, alkalies, 
metallic oxides, and earths. The differ- 


should also ver much like to see a flint 
none reduced to a gelatinous form," 
either with or without acid! The expe- 


appear to have communicated his won- | 1 i 
derful discovery to an of the philoso- | ence in the attractions of the colouring 


phieal journals of the day, and as it bas particles for wool, silk, and cotton, 18 


merely appeared in the newspapers, at a sometimes so great that they will not 
time when many murders and dreadful | unite with one of these substances, while 


accidents are manufactured to supply the | they combine very readily with another ; 
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thus cotton receives no colour in a bath 
which dyes wool scarlet. 

Chemical affinity may be pleasingly 
illustrated by the composition and de- 
composition of writing ink. Take a little 
tincture of galls, and a little of the solu- 
tion of green copperas, both colourless 
liquors, and, if poured together, the 
mixture becomes black ; from the affinity 
which gallic acid has for the oxide of 
iron in the copperas. Then pour in a 
little weak aquafortis, and the liquor will 
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become immediately transperent: this 
arises from the metal leaving the first 
acid to unite with the last, to which it 
has a greater affinity. But if a solution 


d tash be now ed, the nitrous acid 
quit the iron, and unite with the 
alkali; thus em iron, being once more 


disengaged, will again be caught by the 
gallic acid in the infusion, and once more 
produce a black liquor. 


PAmx gs. 


MODE OF FILLING BOILERS. 


ТІ 


Tue above engraving representing а 
boiler in which steam is generated, is 


1: 
| | | | 


а | of too much importance to pass unno- 
ticed. A represents the interior of the 
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steam boiler. D is a stone float sus- 
pended by the wire E to one arm of a 
lever F, and is so counterpoised by the 
opposite extremity of the lever, that it 
always remains at the surface of the 
water in the boiler; its specific gra- 
vit, which would otherwise cause it 
to sink in the water, being diminished 
bv its connection with the lever. B 
and C are two pipes communicating 
with the interior of the boiler, the 
lower extremity of the former being 
immersed in the water, and that of the 
latter terminating at some distance 
above its surface. The small pipe K 
is employed to supply the water ad- 
mitted by the operation of the stone 
float D, and which, descending by the 
pipe G, is seen to enter the boiler. H 
is the steam pipe, through which the 
stcam passes into the cylinder, and I is 
a man-hole, to enable a person to enter 
the boiler for the purpose of cleaning 
it, and removing the stony concretions 
deposited by the water. 

With reference to the quantity of 
water in a boiler, the principal question, 
exclusive of the saving of heat, is to 
determine how far the depth or shal- 
lowness of the water iu the boiler may 
influence the production of steam. 

If the parts of a mass of water could 
preserve the same relative positions 
during the application of heat, and this 
heat were applied at the bottom under 
a depth of six feet, it would depend 
upon the conducting power of the fluid 
whether the upper or lower parts 
should give off the greatest quantity of 
steam in a given time. If the lower 
Darts were to afford the greatest pro- 
duct, this would be done under a 
greater preesure and at a higher tem- 
perature; so that it would become an 
object of experimental research, whe- 
ther such steam, by giving out heat to 

е superincumbent water through 
Which it must rise, and rendering a 
portion of it elastic, might not be as 
effectual in its ultimate operations, as 
if the heat had been employed upon a 
shallower mass: 


oni 


ON LICHT. 


Tuz nature of light has ever been a sub- 
сс of controversy. It was Newton’s 
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explanation that luminous objects give 
out particles of inconceivable minutencss, 
and moving with extreme velocity. 
** What mere assertion," says Sir Johu 
Herschel, ** will make any man believe 
that, in one second of time, in one beat 
of the pendulum of the clock, a ray of 
light travels over 192,000 miles; and 
would therefore perform the tour of the 
world in less time than a swift runner 
would make опе stride ?” In short, there 
is nothing like it but the influence of 
attraction; which is so instantaneous as 
to admit of no calculation of time at all. 
A different theory from that of Newton 
was suggested by Huyghens, who sup- 
posed a highly-elastic fluid to fill all 
space, and which, when moved, pro- 
duced the effects ascribed to light. In- 
stead of minute particles diverging from 
the luminous body, he substituted waves 
or vibrations, propagated through this 
elastic ether. The late Dr. Young, and 
some continental philosophers more re- 
cently, took up this hypothesis and sup- 
ported it by ingenious experiments. But 
notwithstanding that it is the favourite 
theory of the day, difficulties appear still 
to encumber it, Тһе theory of undula- 
tions implies the advance and recoil of 
the elastic medium, and that gives the 
idea of retardation. The supposition of 
light being the effect of the motion of an 
ether, does not fall in with our concep- 
tions of the manner in which it enters 
into the composition of bodies, or influ- 
ences chemical combinations, or affects 
the living power of animals and veget- 
ables. The merits of the two theories, 
however, need not be discussed here. 
It will be sufficient for our purpose to 
enter on the explanation of afew of the 
laws which influence a ray of light in 
passing through transparent media. 
When the ray of light passes perpen- 
dicularly from a rarer into a denser me- 
dium, as from air into water, it suffers. 
no change in its direction; but when it 
passes obliquely, it takes a new direction 
towards the perpendicular, making a 
sudden angle, as if broken,—and this is 
refraction. Two circumstances, there- 
fore, influence the ray of light ;—the 
angle at which it falls, and the сои of 
the body into which it passes. en 
the ray passes from the denser medium 
into the rarer, it is again refracted, but 
away from the perpendicular, and takes 
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its original course, provided the surface 
at which it goes out is llel to the 
surface at which it entered. When a ray 
strikes upon a body that is not a- 
rent, or only imperfectly so, it is in part 
reflected, that is, struck off again, bent 
back, or reflected, and enters the eye, 
conveying to us the impression of the 
form and colour of that object. But the 
expression which we have used requires 
explanation ; for how is it that the re- 
flected rays should convey the idea of 
colour? The prism is a piece of glass 
so formed that the rays must fall obli- 
quely on one or both of the surfaces, and 
suffer refraction. Thus a ray striking 
into the prism is refracted ; but all its 
parts are not equally refracted, and as 
the light consists of parts differing in 
colours, and which are differently re- 
fracted, it is divided or dissected into 
several colours, called the prismatic 
colours. The spectrum, as it is termed, 
thus formed, consists of seven colours ; 
that which is least refracted being red, 
and in succession orange, yellow, green, 
blue, indigo, and violet. If these rays 
be re-compounded by passing through 
a convex lens, which, owing to the obli- 
quity with which they fall, draws them 
to a point, the focus of the light will be 
Again colourless. Some modern philo- 
р have reduced these prismatic 
colours of Newton to three primary 
colours, red, yellow, and blue ; contriv- 
ing, by the super-position of these, to 
produce the seven tints; while others 
have, on considerations not easy to be 
disproved, held that there is not any 
definite number of colours, but a grada- 
tion of tints from the extreme red to the 
extreme viole. We may now under- 
stand the reason of the colour of objects. 
When light strikes upon a body, even 


upon the most nt, part pene- 
trates, part is reflected, and some part is 
lost. dye is a disposition given to the 


surface of cloth to repel some of the rays 
of light more than the others; and the 
colour will be according to the ray, or 
the combination of rays, thus cast back 
and sent into the eye. 

And here it is natural to reflect on 
the variety and beauty everywhere be- 
stowed through this property of the 
beam of light. What a dulness would 
have pervaded the surface of the earth if 
there had been only a white light! The 


THE PENNY MECHANIC. 


beauties of the garden and of the land- 
scape would have been lost to us. How 
is the beauty of the latter enhanced by 
the almost infinite variety of colour, yet 
still within that range which is agrecable 
and soothing to the eye, as well as con- 
sonant to our feelings! The human 
countenance, too, although capable of 
exciting our warmest sympathies by form 
and motion alone, has that beauty per- 
fecied by colour, varying under the in- 
fluence of emotion. 

It remains, in order that we may 
apply these facts to the explanation of 
the structure of the eye, to show how 
the rays proceeding from a body and 
falling upon a convex glass suffer re- 
fraction. The ray that strikes upon the 
centre, being perpendicular to the glass, 
passes on undeviatingly. But each ray 
as it strikes a point removed from the 
centre, must impinge with more obli- 
quity, in consequence of the curved sur- 
face; and as the refraction of all the 
rays will bein proportion to the obliquity 
of their incidence, they will converge 
towards the central direct ray. 


THE EYE COMPARED WITH OPTICAL 
INSTRUMENTS. 


It is surprising that the structure of 
an animal body should so seldom be 
taken as a model. In the history of in- 
ventions, it appears quite extraordinary 
that the telescope and the p 
should be modern, when, as it should 
seem, the fine transparent convexity of 
the eye might have given rise to imita- 
tion, as soon as man learned to give 
shape to natural or artificial glass. It 
reminds us of the observation of Locke, 
in speaking of a discovery, that it proved 
the world to be of no great antiquity. 
Yet we must estimate the invention of 
the telescope and microscope as by far 
the most important in their consequences 
of either ancient or modern discoveries. 
The first opens to us an unlimited ex- 
panse, not only of new worlds, but sys- 
tems of worlds, and new laws evinced in 
the forces which propel and attract 
these; since in ihe Beavenly bodies we 
find no material contact, nor pressure, 
nor impulse, nor transfer of power—nor 
effect of heat, nor expansion of 
nothing, in short, which can be illus- 
trated by mechanism. By the micros- 
cope, we contemplate the minute struc- 
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ture of animals and things but for its aid 
invisible: the balance of the cohesive 
and repulsive forces as they order the 
changes in the material of the world, and 
in that of our own frames. Yet these 
instruments are not in contrast with the 
eye: but through the comparison of 
em we discover the wonderful adapta- 
tons of that organ ; of which it bas long 
ago been said, that it can at one time 
extend our contemplations to the hea- 
venly bodies and their revolutions, and 
at another limit its exercise to things at 
hand, to the sym thies and affections 
cf our nature visible in the countenance. 
If we put aside the consideration of the 
living properties of the organ, as the 
extraordinary variety and degrees of 
sensibility in the nerve of vision, and 
confine ourselves to points easily com- 
prehended, as, for example, the mecha- 
шеп of the eye, and the laws of optics 
3 applicable to the humours, we shall 
enough to admire. When we look 
проп the optician's lens, however perfect 
13 es may be, we can see its convex 
surface: that is to say, the rays of light 
which strike upon that surface do not all 
penetrate jt, but are in part reflected to 
our eye, which is the occasion of our 
seeing it. We do not see the surface of 
the cornea of the -human eye. Here, 
then, is an obvious superiority, since it 
implies that all the rays of light which 
strike the cornea enter it and are re- 
tracted, and none are returned to our 
eye. If we take the optician’s lens be- 
tween our fingers and hold it under 
Water, we can no longer sec it, however 
transparent the water. The reason of 
this is, that the rays of light are reflected 
when entering from a rare medium into 
adenser, more abundantly in proportion 
to the difference of the density. When 
the ray of light has penetrated the water, 
it also penetrates the glass, because there 
5 not that difference of density between 
the water and the glass which there is 
b-tween the atmosphere and the glass. 
From this we may estimate the import- 
ance of the surface of the cornea being 
mvistened by the tears; for however 
thinly the water may be spread over the 
surface of the eye, it is sufficient to 
make those rays that would otherwise 
be reflected penetrate the cornea. The 
whole humours of the eye are constituted 
with a regard to this law. There is no- 
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where an abrupt transition from a rare 
toa dense humour. The ray is trans- 
mitted from the cornea into the aqueous 
humour, and through that humour into 
the lens or crystalline humour. Were 
this latter humour uniform and of the 
density of its central part throughout, 
the ray would be in part reflected back 
from its surface. But it is not uniform, 
like а mass of glass: it consists of con- 
centric layers increasing in density from 
the surface to the centre. If we first 
look at the entire lens, and then take off 
its concentric layers, we shall sce the 
surface of the internal nucleus more dis- 
tinctly than the exterior and natural 
surface. The reason is obvious: the 
nucleus is so much more dense than the 
atmosphere, that the reflection of the 
rays from it is more abundant. We now 
comprehend how finely it is provided 
that the crystalline lens should be sur- 
rounded with the liquor Morgagni, a 
fluid which is but in a slight degree more 
dense than the aqueous humour. The 
exterior surface of the lens itself is only 
a little more dense than the surrounding 
fluid, and each successive layer, from the 
surface to the centre, is of gradually in- 
creasing density : so that if we were to 
describe the course of the ray, it would 
not, a3 we see in the ordinary diagrams, 

ass like a straight line of the pen, but. 
In a curved line, showing the gradual 
manner in which the ray is refracted 
through successive transparent layers.. 
As it enters in the anterior half of its 
passage, it encounters media of increas- 
ing density: but as it passes out behind, 
it is transmitted through media dimi- 
nishing in density. The ray is nowhere 
opposed by that sudden increase of den- 
sity which gives a disposition to reflec- 
tion ; and it passes through the vitreous 
humour still refracted, the density of 
that humour having a just correspond- 
ence with the posterior surface of the 
lens. In the atmosphere there is a 
similar arrangement for receiving the 
light proceeding from the sun or stars: 
for as the density of the air diminishes 
as the height above the earth increases, 
the surface of our atmosphere, from its 
rarity, must almost resemble free s ; 
consequently the light falling into it will 
penetrate more abundantly than if the 
air were compressed as it is near the 
earth, and were of uniform density. We 
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thus see the obvious superiority in the | coloured rays, passes through a prism. 


structure of the eye to any thing that 
can be composed of glass, which is of 
uniform density throughout, and must 
therefore present a succession of surfaces 
where rare and dense media are abruptly 
opposed to the rays transmitted. e 
may observe another happy result from 
the peculiar structure of the lens. À 
magnifying glass is never true: an aber- 
ration of the rays takes place in the 
pencil of light, as the rays ure drawn to 
a focus. The rays which penetrate near 
the centre are projected во as to be drawn 
to their focus beyond those rays which 
pierce through nearer the edge. The 
rays penetrating the centre of this double 
convex glass will project the image to a 
greater distance than those penetrating 
nearer the circumference, and conse- 
quently falling more obliquely, will form 
a focus nearer the lens. But in the crys- 
talline humour of the eye, which corre- 
sponds with the optician’s lens, the ex- 
terior layer т less density, and 
therefore a diminished property of re- 
fracting the ray, the image is carried 
farther off; and by this means it is 
ordered that wherever the ray pene- 
trates, it shall be drawn to an accurate 
focus. Some modern philosophers have 
asserted that the eye is not perfectly 
achromatic in every adjustment. The 
term implies the property of the instru- 
ment to represent an image divested of 
the prismatic colours; those false colours 
which attend the refraction of the rays of 
light. If the statement be correct, it is 
nothing against our argument ; nor have 
those inquiries advanced it with any such 
view. We know that in all the ordinary 
exercises of the eye the image is perfect, 
having neither penumbra nor prismatic 
colours. This property of the eye results 
from the different media through which 
the rays ure transmitted, and the gradual 
transmission which we have just men- 
tioned. Dollond's achromatic glasses, a 
great improvement upon the telescope, 
were made on this principle. He com- 
posed the object-glass of the telescope of 
crown-glass and flint-glass, so that while, 
by the combined effect of their convexi- 
tics, they drew the rays to a focus, the 
dispersive power of the one was counter- 
acted by that of the other. Let us en- 
deavour to explain this. A beam of 
light, being composed of the different 


Instead of passing onward in a straight 
line, it is refracted in distinct, and, con- 
sequently, coloured rays. Whilst the 
whole of them are bent or refracted at 
an angle, they are also diverging from 
one another. Their deviation from the 
straight line is their refraction: their 
diverging from each other is their dis- 


persion. These properties being distinct, 


it is conceivable that glass of a different 
chemical composition may affect the one 
to a greater degree than ihe other, and, 
therefore, that a lens may be composed 
of different kinds of glass (crown-glass 
and flint-glass, for example), so that the 
convergence of the rays into a focus may 
be obtained without the dispersion of the 
rays, and the consequent production of 
false colours round the image. This is 
what Dollond nearly accomplished, and 
upon these principles. That the ef- 
fect of this very artificial arrangement 
is attained in the eye is a remarkable 
proof of the perfection of its adaptation 
to the properties of light. The last cir- 
cumstance which we may mention in 
continuing the comparison, is the draw- 
ing out of the tube in the telescope to 
accommodate the foci of the glasses to 
the distance of the object. It is sufficient 
to say that the eye “possesses this pro- 
perty of accommodation. That we do 
not understand how the operation is 
performed, only strengthens the argu- 
ment in favour of the perfection of the 
eye: since the power exists, and is exer- 
cised with an ease which hardly permits 
us to be sensible of it. 
Sir C. BELL. 


Write upon paper with a diluted so- 
lution of muriate of copper ; when dry 
it wil not be visible, but on bein 
warmed before the fire the writing W 
become of a beautiful yellow. 


To the Editor of the Penny Mechanic. 
CONSTRUCTION OF RAILWAYS. 
Sin, — Mr. Vignoles, civil-engineer, bas 
published, in the form of a report to the 
directors of the Midland Counties Rail- 
way Company, a plan for making the 
Upper Works of Railways; by adopting 
which, he proposes to save, in two track- 
ways, from £800 to £2,200 per mile. 

He might have said much more; an 


THE PENNY MECHANIC. 


fully concur in opinion with him, that 
* a more economical and better mode of 
construction might have been adopted 
by the Directors of the London and 
Birmingham, and other principal Rail- 
ways now in the course of construction,” 
than that to which, despite the report of 
Professor Barlow, and the other zn 
they have had, they seem, by some fatal- 
ity, resolved to adhere; in which opinion, 
I unhesitatingly assert, the shareholders 
in the London and Birmingham Railway 
will also concur, when, at no great dis- 
tance, they will be informed that the 
directors must have fresh powers, either 
to issue an additional number of shares, 
or to borrow additional sums on mortgage, 
either being to the manifest detriment of 
the original shareholders, over whom the 
money lenders, in whatever form they 
may present themselves, will have a 
decided advantage. It is now too late 
for the shareholders of the London and 
Birmingham Railway Company, and 
those of the other Railway Companies 
alluded to by Mr. Vignoles, to profit by 
his judicious, though sarcastic reflections; 
but other companies may take the hint, 
and avoid the rock on which their inex- 
5 if not obstinate, predecessors 

ve split. š 

Mr. Vignoles, however, understands 
theories somewhat better than making 
calculations and estimates; for he writes 
down the eost of a stone sleeper, of five 
cubic feet, (which weighs from 6 to 7 
ewt.) 4s.; whereas the lowest price at 
which granite, or other equally hard and 
suitable blocks, can be procured at an 
quarry, is about Is. per foot; and, 
whereas the cost of transport from the 
Талу to any spot оп the London and 

irmingham line, cannot, upon the 
average, be less than 20e. per ton, which 
is 68. 6d. per block. I know that 75. 6d. 
each is asked for Yorkshire blocks, (not 
granite) in the River Thames; to which 
price are to be added lighterage, unload- 
Ing into canal boats, canal conveyance to 
the spot nearest to the railway ; landing, 
loading, and cartage to the railway, and 
hauling along it (perhaps some miles,) 
to the place where the blocks are to be 
laid down. 

Mr. Vignoles’ plan is to use fir planks, 
9inches wide, and 41 thick, ded on 

lasting, which is loose gravel, as a 
continuous support of his frame work, 
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on which are mounted rails, at the top 
resembling the rails at present in use, 
though their base is 5 inches, and they 
weigh 48 lbs. per yard. 

Now, as this gentleman advocates the 
continuous support of the rails, and re- 

resents od even fir, to be a much 
tter bearer for rails than stone blocks, 
it is singular that he should not have 
called the directors of the company in 
question to my plan, of which these two 
objects form so prominent a feature. 
OF its superiority over the existing mode 
of construction, we have (at least in re- 
ference to these objects) a decided con- 
firmation, as Mr. Vignoles, in respect to 
theory, is held to be an authority. 

Mr. Vignoles intends to hold together 
the two logitudinal bearers for each track- 
way by wooden girders, at a short distance 
apart, so that the whole will form a frame, 
something like a huge ladder; and to se- 
cure the rails to the frame-work by nails 
or тре; and if wrought iron rails аге 
used, each track-way, (that is two rails 
for a carriage to run on,) will, according 
to his estimate, cost 22s. per yard, or 114. 
for a single line of rail. 

Whether loose stones will constitute a 
continuous, solid foundation, especially on 
clay and other soft earth ; and whether, 
any dependence can pe placed on the 
stability of the frame work, that is, its 
continuing an absolute fixture, consider- 
ing the nature of the trial to which it will 
be subjected, I must leave the public to 
judge, entertaining the opinion, that a 
decided preference will be given to 
bearers buried in and consolidated with 
à bed of concrete; two feet or more 
wide and deep, and which, for solidity, 
strength, and durability, will resemble a 
continuous rock throughout the line. 

Then, the species of wood to be em- 
ployed for bearers. Mr. Vignoles is for 

r, which after being kyanized, he sup- 
poses will last seven years; but I am for 
oak, which after undergoing the same 
process, will last seven times seven years; 
and during this period no interruption 
be occasioned to the traffic, by taking up 
old bearers and putting down new ones. 
Again, Mr. Vignoles will secure, (that 
is, if wet, dry, and hot weather permit, ) 
the rails to fir bearers by nails; but 
screws in oak bearers render my plan 
independent of the influence of the 
weather. 
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gnoles’ plan | by which means the body they form 
Costs 11s. per yard; but ] have made becomes enlarged, and iss 
imum price of mine 


oak, and nails instead 
diminution of le 


Per yard, might be made. 
But who that rele ; id 


ever form it may exist. "These are 

as it has sometimes been 

termed, impenetrability ; inertia ; di. 
visibility ; attraction z and mobility. 

idity. An ingenious metaphysical 


me years ago 
by Bishop Berkeley, which endea- 


uses four feet of fir, 
oak. He has no means 
expand and contract, but upon my plan 
this advantage ig enjoyed, 

In conclusion, I thank Mr. Vignoles 
for his publication, Which, on account 
of its theoretical data, I deem of great 
value. 


Tuomas Parry. 
Patent Railway Office, 


31, Broad Strect Buildings, 
16th Jan. 1837. 


— — 
THE PROPERTIES or MATTER. 
Тнв term * matter’ 
to mean “ every thing that has length, 
breadth, and thickness, 
touch ;" or it тау be said to Ье“ 
thing of the existence of which 
informed by our senses,” Before 
person can understand even t 
ples of natural philosophy, i 
sary that he should become acquainted we can mix a 
with the properties of matter, as on quantity of salt with water, without 
these al] his speculations must rest. he water; this, 
Matter is of two kinds, organized or sequence of the 
unorganized, that is to say, it is either | salt forcing itself into the particles of 
living or dead ; both kinds obey the matter which form the 


water, but be. 
certain extent, the i 
former however has 


hot possessed by the latter. 
All 


material bodies may exist in 
three different States; 


fluid, and as a Cas or vapour. These 


marked, that if a man 


against a post, he would feel some- 
thing more than an imaginary blow! 
is arises from matter being i 


were to run 


er, because its solidity 
will prevent such an occurrence. There 


viously existed. The 
though 


us observe the cha 


n 
duced on water by best. Water de- 
pores of a portion of its latent heat, 


. the great globe itself 
it inherits,” and not these 

e whole solar system, 
in the firmament, howe 


by heat. It causes a 
repulsion amongst the minu 


that constitute what we term matter, 
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magnitude, might be compressed iuto | 


the point of a pin! but as every atom, 
however minute, occupies a certain 
space, beyond which it cannot be com- 
«pressed, the very idea is absurd. The 
change of volume that steam under- 
goes in being converted into water, is 
not owing to the particles which com- 
pose it being compressed, but merel 

to their being allowed to approac 


nearer to each other, in consequence of 


a reduction of temperature. 

The next property of matter is iner- 
tia, or that by which it endeavours to 
continue in whatsoever state it may be 
in, whether of motion or of rest. Nei- 
ther of these qualities are peculiar to 
matter, although by some it might be 
imagined to have a natural tendency to 
remain at rest. We know a cannon 
ball could never put itself in motion, 
and we know it will come to a state of 
rest, yet the latter is not produced by 
the ballitself any more than the former ; 
it results from friction and from gra- 
vity: from friction it may be ofthe at- 
mosphere only, but still this is the cause 
of its loss of motion. Could we project 
a body into space, where it would not 
have to overcome friction, it would 
continuc in motion for ever. We have 
examples of this in the heavenly bo- 
dies; the moon revolves round the 
earth, and the earth round the sun, 
without the slightest intermission, be- 
cause they are not opposed by friction. 
An illustration of the inertia of matter 
may be seen in the difficulty with 
which a carriage or waggon is first put 
іп motion ; and, after it has been going 
some time, it is equally difficult for the 
horses to stop it suddenly. In both 
cases matter has a tendency to continue 
in the state it was—in the former, at 
rest; in the latter, in motion. Whena 
coach first starts off, the passengers 
sitting with their faces to the horses 
fall back wards; thosesitting with their 
backs to the horses, fall forwards. A 
man standing up in a boat, when it 
firt puts off from the landing-place, 
will in like manner fall back wards, un- 
less he is careful. If we place a card 
on the top of the finger, and put a half- 
penny above it, over the point where 
the finger touches the card, we may, by 
giving the card a smart blow on the 
edge, make it fly off, leaving the half- 
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penny behind, because of its inertia. 
The reverse of this experiment may 
sometimes be seen to take place with 
an unskilful horseman. If the horse, 
while trotting rather quickly, be stop- 
ped suddenly, the rider will be thrown 
over its head, because the inertia of his 
body will not allow him to come to a 
state of rest at the same time with the 
animal he is riding. 

We shall continue this subject, and 
describe the other properties of matter 
in a future paper. 


— — 


THE STEAM GUN. 


Tux steam gun is formed simply by 
introducing a barrel into the steam gene- 
rator of any engine, and by the addition 
of two pipes towards the chamber of the 
gun, which by the action of a handle to 
the chamber are dropped into the barrel, 
and fired one by one, at the rate of seve- 
ral hundred in a minute. When a force 
of 840 lbs. to the square inch is applied, 
a musket ball, fired at an iron plate 100 
feet distance from the gun, is actually 
driven to pieces in such a way, that none 
of its fragments can be collected. These 
guns are said to be more safe than the 
common guns. Ten cannons upon this 
principle, it is stated, would in a field 
of battle be more than equal to 200 on 
the present system ; and a vessel of only 
6 guns would be rendered more than a 
match for a 74: of 500 balls fired every 
minute from one of these guns, if only 
one out of 20 were to reach the mark, 


ten of such guns would destroy 150,000 
men daily. By many the perfection of 
the invention is hailed as a benefaction, 


which will put a stop to wars and to 
tyranny ; for say they, as a few of these 
guns would swecp away whole armies 
from the face of the earth, where could 
the supplies of men be found, and what 
tyrant could oppress a people who were 
possessed of them. 

We purpose giving an engraving of 
this next week. 


The Liverpool and Manchester Rail- 
way was measured last week by order 
of the directors, and was ascertained 
to be 30} miles and 33 yards long. 
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MANUFACTURE OF SHOT. 


Tur manufacture of small shot is a curi- 
ous process, In melting the lead, a 
small quantity of arsenic is added, which 
disposes it to run into s herical drops. 
When melted, it is poured. into a cylinder 
whose circumference is pierced with 
holes. The lead streaming through the 
holes, soon divides into drops which fall 
into water, where they congcal. They 
are not all spherical; therefore, those 
that are must be separated, which is 
done by an ingenious contrivance. The 
whole is sifted on the upper end of a 
long smooth inclined lane, and the 
grains roll down to the lower end. But 
the pear-like shape of the bad grains 
makes them roll down iregularly, and 
they waddle as it were to a side; while 
the round ones run straight down, and 
are afterwards sorted into sizes by sieves, 
‘he manufacturers of the patent shot 
have fixed their furnace, for melting the 
metal, at the top of a tower 100 feet high, 
and procure a much greater number of 
spherical grains, by letting the melted 
lead fall into water from this height, as 
the shot is gradually cooled before it 
reaches the water. 


= 


Safety from speed in Skating.—A per- 
son may skate with great ra idity over 
ice which would not support bis weight 
if he moved over it more slowly. This 
arises from the fact, that time is requisite 
for producing the fracture of the ice: 
as soon as the weight of the skater begins 
to act on any point, the ice, supported 
by the water, bends slowly under him ; 
but if the skater's velocity is considerable, 
he has passed off from the spot which 
was loaded before the bending has 
reached the point which would cause the 
ice to break. 


If hot water be poured into a glass 
Jar of cold water, it will remain on the 
surface; but if cold water be poured 
upon hot water, it will sink to the 
bottom of the vessel. This experiment 
may be rendered more obvious by 
colouring that portion of the water 
which is poured in. 'l'he design of this 
experiment is to show the chauge of 
the specific gravity of the same body, 
merely by the agency of caloric. 
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MECHANIC. 
INSTITUTIONS, 


А! the London Mechanic's Institution, after the 
lecture by Mr. Haydon on the Fine Arts, on the 
20th instant, it was announeed that a Drawing 
class would be formed under the superintendence , 
of a gentleman of talent, and a preliminary meeting 
was called for the 23rd instant. The IReeting was 
held accordingly, when it was determined to re- 
quest Mr. Haydon to superintend the class, which 
it was understood. he would do on receiving a very 
slight remuneration for his services. The members 
who then intimated their willingaess to fonn the 
class, arranged that the subscription should be 
Five Shillings per Quarter, which, if the class con- 
sisted of Fifty members, it was expected would be 
Sufficient to cover al) expences, 


— — 


LECTURES DORING THE WEEK. 


London Institution, Finsbury Circus.—Monday 
evening, Jan. 30, ut seven o'clock, Dr. R.tchie, 
on Etectricity.—Thursday afternoon, Feb. 2, at 
опе, Mr. Sheridan Kuowles, on the Drama. 

Mechanica Institution, Southampton- 

buildings, Chaucery- lane. — Wednesday, Feb. 

1, at half.past eighi, T. J. Searle, esq., ou 

the Draina.— Friday, 3, Dr. Birkbeck, on Os- 


teolog y. 
ednesday, Feb. 1, 
at half-past eight, Dr. Trueman, on Respiration. 
Western ilerary and Scientifie Institution, 47, 
Leicester. unte. — Thursday. Feb 2, at half. 
ast eight, Mr. Sheridan Knowles, on the Drama, 


А Literary and Seientific Society.-.-Friday, 
F 


eb. 3, at eight o'clock, 


an Essay aud Dis. 
cussion, 


Tuesday, Jan. I., G. Francis, 


y.—So ut hampton Coffee- 
at half. past eight, Essay 


esq., on Botany. 


House, Chancery. lane, 
ов the Triuity. 
— Roe e 


QUERIES. 


for Halloons.— Doubtless Some of your 
Correspondents can inform ine 


Varnish 


used, 
G. H. M. 
$ponge.— What is the Bpecific gravity of dry 
sponge. 
8. T. C. 


— 
TO CORRESPONDENTS. 
unnecessary we 
anticipated, 
П. 


Next week. 


writes more ful ly 


letter shall not be overlooked. 


have directed their letters to 


which means they might have been delayed, 


Correspondents who have not been answered, may 


consider their communication accepted. 


Doupxry; published by BERGER, 


hew to 
and cheapest varnish for balloong— 
be any particular kind of silk to be 


ll known that it is 
should insert his communication. 
as he will sce by 


unless he 
From his 
note we cannot exactly understand what he re- 
quires to know— particularly by his second query. 
“Mr. Puttick's" 


the Publisher, by 
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ау Press, by D. A. 
liolywelt- 
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GAS QOOKING APPARATUS. 

Tum practicability of applying gas to 
other purposes than that of merely af- 
fording light, has been frequently dis- 
cussed; and the great heat gas gives 
out during combustion, rendered it 
evidently well calculated to be em- 
ployed in the preparation of food. A 
gentleman, of the name of Hicks, in 
1831, took out a patent for cooking by 
gas; and however strange it may ap- 
pear to many persons, we can assure 
them we never enjoyed a mutton chop 
more than when we partook of one 
prepared in this manner. In some 
parts of the country gas is employed at 
taverns for the purpose of cooking ; 
but the patent is very little used in the 
metropolis. 

On the front page we give an en- 
graving of the apparatus. c is a ser- 
vice gas-pipe, supposed to lead from 
the ordinary street main. р is a 
smaller pipe, furnished with a stop- 
cock, leading from c, and passing up 
through the dresser or table B, to a 
circular burner marked Е, which emits 
an annular-formed flame, through a 
fissure cut entirely round the outer 
surface of the ring. F is an upright 
spit, rising upwards from the top of 
the main stem of the pipe p, through 
the centre of the annular burner, and 
on this spit the meat to be cooked is 
placed. 6 is a small dish at the bot- 
tom of the spit, to catch the dripping 
and gravy, and furnished with a small 
spout to carry it into a basin, which 
may stand on the dresser for that pur- 
pore if required. н is a conical metal 

ood, or cover, open at the top, und 
suspended over a pulley by a balance 
weight from the top of the ceiling. 
The conical hood n being raised, the 
meat is spitted, and the gas lighted, 
when the said hood н is Jowered over 
the meat, and the operation of cooking 
begins; the vapour which rises from 
the meat escapes at the open top of 
the cone, and being collected, may be 
made to escape into the flue of the 
kitchen chimney. o is a contrivance 
for basting. o is a small colander, а 
piece of metal pierced with holes; and 
P is a sort of shallow funnel to conduct 
the dripping into the colander. The 
dripping is taken from the basin with 
a spoon, and poured into P, whence it 
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runs into the colander, and is thence 
dietributedzover the meat through the 
holes pierced for that purpose. 

It may,[perhaps, be supposed that 
the odour of the gas would make the 
meat taste unpleasant. This, however, 
is not the case, at least as far as our 
experience will allow us to state, and 
we know gentlemen who have dined 
where the dinner has been cooked en- 
tirely by "раз, and they expressed no 
dissatisfaction, but, on the contrary, 
stated the meats were cooked exceed- 
ingly well. We are therefore rather 
surprised that the cleanliness and 
economy of the ‘invention has not ob- 
tained for it more extensive patronage. 
It might be used with great advantage 
in families, particularly where gas is 
laid on in gentlemen's houses. 


оз — 
CARRIAGE DOOR LOCKS. 
To the Editor of the PENNY MECHANIC. 


Sir,—Probably you may recollect the 
accident which occurred to one of Lord 
Barrington's daughters about two years 
since; the young lady lost her life by fall- 
ing out of the carriage. It is supposed she 
had opened the carriage door in playing 
with the handle of the lock. A short time 
after the accident I invented a lock (the 
model of which I have enclosed), for the 
prevention of similar accidents. It ap- 
pears to me the principle of the lock is 
adapted for public conveyances on ac- 
count of the impossibility of the door 
opening by accident. We, in our walks 
tl. rough town, frequently see the door of 
a hackney-coach fly open, and not alto- 
gether from the insecurity of the lock, but 
from the neglect of the person who shuts 
the door in not turning the handle. To 
oliviate this as far as possible, I take the 
liberty of proposing my lock, if you should 
consider it worth a place in your excel- 
lent Magazine. Before the carriage-door 
can be opened, the slide which is fixed on 
the bead of the door must be drawn from 
the lock, to remove a tumbler which holds 
the bolt, and prevents its turning till free 
of the notch. Now it is clear that no 
accident could occur from the accidental 
opening of the door by the adoption of 
this loek, unless it was through the care- 
lessness of the attendant or coachman. 
have sent you the above account, believ- 
ing it might interest some of your nume- 
rous readers. 
From your obedient servant, 
: G. A. PATTERSON. 
Есеп on-street, Clerkenwell. 
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DESCRIPTION OF THE ENGRAVINGS. 


Fig. 1. represents the appearance of the 
lock on the inside of a carriage door. 
Fig. ir. shows the condition of the lock 
when the door is closed. 

The invention above described appears 
to us well calculated to effect the object 
intended. The contrivance is extremely 
simple, and if generally adopted would 
be the means of preventing many of the 
accidents that frequently occur, either 
from carelessness or accident, when the 
door of a stage-coach, or a family carriage, 
is left unlocked. 


HILL’S ROTARY PRINTING MACHINE. 


To the Editor of the Penny Mechanic. 


Sin, —About two years ago, when turning 
my attention to the machines then in use, 
a plan struck me of affixing the type to a 
cylinder, and causing it to revolve; since 
Which time I have seen in the list of pa- 

tents a notice of one granted to Mr. R. 

Hill; and in the Repertory, or London 

Journal, I forget exactly which, I saw a 

plate, containing a view of his machine, 

as also the specification; but I took it to 
be merely an improvement of the common 
machine ; and the specification being long 

I did not take the trouble to read it. 1 

was not aware that it was by fixing the 

type on the cylinder, till 1 read the short 
but clear, account in your work. I will 

Dow state the reasons which, two years 

ago, struck me as bars to its utility, and 

which will now, in my idea, prevent its 
use, though brought before the public, 
viz.— 

l. The wedge-like form of the type will 

‘render it more difficult to cast. And 
the wedged form mnst commence frum 
the very face of the letter. 

4. That only one sized press could be 
used; or, that for every sized press dif- 
ferent type must be had, thereby incurr- 
ing great expense. 

3. That the type could not be used with a 
common press without the inconvenience 
of wedged leads. 

4. The compositors’ work would be more 
difficult. 

$. That the advantages gained would fall 
far short of the disadvantages caused by 
its use, as a slight consideration of the 
three first objections will show. 
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There are many minor disadvantages, but 
the above 1 consider as tlie chief. 1t may 
be proper to state that my plan for affix- 
ing the typeto the cyliuder was somewhat 
different to the one proposed by Mr. Hill. 
My plan was to have the type cast with a 
projection on one side and the usual nick 
on the other, but rather deeper, and into 
which the projection would fit when the 
type was composed. 
І rema:n, Sir, yours, &c., 
Jan. 18, 1937. C. D. T. 


ecu ано 


SHIPWRECKS. 
NO. II. 


To the Editor of the PENNY MECHANIC. 


Sin, —If we consider the perpendicular 
cases, described in my letter in No. XI., 
as cylinders, we can easily conceive the 
possibility of these cylinders being each 
filled with two semi-cylinders; and we 
may imagine that these semi-cylinders are 
each cut by perpendicular planes; which 
planes, when the semi-cylinder is laid 
horizontally on deck, will form the deck 
of the semi-cylinder; this will be the first 
part of a new Life and Cargo-saving Boat. 
The stern and head of this boat are to be 
perpendicular planes, with three holes 
bored through them—one at the bottom, 
and one at each side, immediately under 
the deck of the boat. The stowage of 
these boats is each to consist of internal 
semi-cylinders, the outer part of which 
will coincide with the inner part of the 
C. S. Bout. These cases, for goods, pro- 
visions, &c., may be of any given length, 
from one foot to ten or twenty, according 
to the size of the vessel, and the nature, 
size, and quantity of goods in them. In 
the top of each of these cases there must 
be a cover, of a dircular shape, the diam- 
eter of which will be one inch less than 
the diameter of the case. The receptacle 
for this cover must be a female screw, 
and the cover must be a male screw. It 
is to be screwed in by passing a lever 
through two eye-bolts, in the top itself, 
and these eye-bolts are to be made with 
joints, to stand up perpendicularly when 
wanted; and when the cover is screwed 
home the eye-holts are to fall down, and 
all are to be flush with the deck. 

In right lines with the holes in the ends 
of the boat, through each case or bale 
(as described), there must be holes of 
greater diameter, through these holes cir- 
cular tubes must pass, and the inside di- 
ameter of each tube must be equal to the 
diameter of the holes at the ends. The 
head and cutwater, the stem and stern 


116 THE PENNY MECHANIC. 


part of this boat, must be of copper, cast 
or sheet iron, each forming either a semi- 
globe or the quarter of a globe, with six 
inches of an end to go immediately over 
the bow and stern of the boat. 

Securing the whole. In the head and 
stern, horizontal tubes, ая described 
above, must be passed. Then, through all, 
pass iron, cast metal, or copper rods, the 
head of each rod being foremost ; and let 
these be secured by nuts and firmly 
Screwed on at the stern. 

The stability of this boat will be in- 
creased by laying a similar boat parallel 
to it; and over and under these boats, at 
convenient distances, pass strong bars of 
iron, which bars must go over the thwarts 
of the boats, and at right angles with the 
decks. 'These bars having holes with 
female screws in them, they can be secured 
by strong bolts, And thus a boat, on this 
entirely new construction, can be instant] 
(if previously Prepared) got overboard. 

The advantages of such boats and of 
such arrangements must be obvious, 

Sach compartment in the boat being 
numbered, its contents will be known; 
and to get at these things nothing is 
to be done but to unscrew the top of 
the compartment. For a double boat like 
this, I conceive there is no necessity fora 
keel. But, if double boats should be ob- 
jected to, keels can be put to single boats 
by means of tubes passing perpendicu- 
larly through the internal compartments in 
them; and all these tubes should be 
water-proof. The keels being of wood, 
holes should be bored in them, in a line 
With the perpendicular tubes ; and in the 


screwed home; then, by man-ropes, the 
stancheons are to be set up. 
remain, Sir, your obdient servant, 
M. Копен. 


а 


purchase of such casts, бс. as are necessary to 
illustrate Phrenology, in order that the stvd;es of 
those Members of the Institution, who may be 
desirous of examining the validity of the Phrenolo- 


terested in the subject. We trust that many may 
avail themselves of the proffered Opportunity, to 
assist in advancing the cause of truth, by placing 


sarily be included in such a numerous body, as the 
Members of the London Mechanics“ Institution. 


— 


MECHANICS' LIBRARY. 


The Education of the Body — An Ad- 
dress to the Working Clas ses, Ву 
Charles Bray. Effingham Wilson, 


WE have more sound useful information 
in this very neatly printed pamphlet for 
sixpence, than can be obtai 
many volumes published at a dozen 
times the price, The education of the 
body is a subject that well deserves at- 
tention, more ticularly from that class 


| of persons, who in соп uence of the 
Screws on their ends, secure the keel, and, 524 


so far, all is right. The method of prepar- 
ing the horizontal railings instantly, and 


would enable them in a great measure to 
Prevent if not to cure. ‘The Writer after 
making a few remarks upon the question 


dicular tubes of cast iron or Bun- metal; 
six or four inches of the top of each of 
these tubes should be a ferrule-screw ; 
rain 
and nervous system—and concludes with 
some sensible observations on Moral 
and Intellectual Education. From the 
chapter on “ the Lungs,” we take the 
following extract: 
ose who are confined in factories 
or workshops in any numbers, should 
Set all the exercise in the open air that 
they can. for to the neglect of this and 


boat’s deck. When the boat will be 
hoisted up, and laid on the upper deck of 
the ship, or suspended by tackle from the 
yards, the stancheons are fo be erected, 
and three inches above the joist are to be 
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the uent want of pure air, is owin 
ile paie Faces, uA. weakness, an 
susceptibility to chest affections so gene- 
rally observable in operatives, and which 
make such a difference between them 
and those who work out of doors. 

“ Great mischief to the health will arise 
from too many sleeping in one apart- 
ment; almost any sacrifice should be 
made to prevent this. 

* A fire in a small bed-room is un- 
wholesome, and indeed dangerous, be- 
cause it consumes more vital air than a 
mmber of persons together would by 
breathing. A charcoal fire is particularly 
dangerous in a bed-room, and injurious 
everywhere, because it not only takes 
away large portions of the oxygen, but 
also generates a great quantity of fixed 
іг, or carbonic acid gas, which is posi- 
tively poisonous. Many persons rise іп 
the morning with head-ache and great 
hnguor and debility, and this is fre- 
quently owing to deficient ventilation in 

their bed-rooms. Bed curtains are very 
injurious things when drawn close round 
a 

“А room in which any number have 
assembled, should never be occupied 
again until it has been well ventilated, 
by having its windows and doors thrown 
open; this should be particularly ob- 
served in bed-rooms. 

* The ill effects of deficient ventila- 
tion can scarcely be calculated, and the 
suffering resulting from this neglect, in 
the shape of established delicate health, 
head-ache, consumption, fever, and va- 
rious kinds of nervous complaints, is 
enormous. 

* For those who have weak lungs, 
this care is especially necessary. Соп- 
sidering also the extent of the surface of 
the lungs, and the quantity of air that is 
admitted to them, at every inspiration, 
frequent change of temperature must be 
very hurtful. In order to lessen the ill 
effects of this, upon coming suddenly 
into the cold air, it has been found a good 
plan to breathe through a handkerchief 
or something put before the mouth. Dr. 
Combe says, * the cold air thus becomes 
partially heated, and а рахе of its 
moisture in passing through such a me- 
dium, and the protection thus afforded is 
so marked, that few who have tried the 
precaution will ever afterwards neglect 
it. 9 
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The Connection of the Physical Sciences. 
—By Mary Somerville. Third Edi- 
tion. 


Tue book before us is one well calcu- 
lated to stimulate thought and enquiry. 
Although written by a woman, the Con- 
nection of the Physical Sciences is evi- 
dently the production of a mind equal in 
all respects, and in many, superior to 
that of a man of high intellectual ac- 
quirements. Mrs. Somerville is already 
well known to the scientific reader, by 
her admirable work on the Mechanism 
of the Heavens. She is effecting for 
Physical Science, what the Miss Ed- 
worths have done for Moral Science, 
divesting it of its technicalities, and 
making it pleasing to, and easy to be 
understood by all classes of society. The 
effects of this it is gratifying to contem- 
plate. The book has been eagerly sought 
after; this is evident from a third edi- 
tion having been so soon called for, and 
thus a numerous class of persons, who 
would be unable to comprehend the 
sublime truths stated in the work, unless 
explained in a familiar manner, are ena- 
bled, by her exertions, to do so. Mrs. 
Somerville, like Dr. Arnott, but unlike 
some who call themselves philosophers, 
does not wish persons to remain ignorant 
of science, because they do not happen to 
have received a mathematical education. 
As a proof of this we quote the following 
paragraph. 

KNOWLEDGE FOR ALL.—‘‘ A complete 
acquaintance with physical astronomy 
ean be attained by those only who are 
well versed in the higher branches of 
mathematical and mechanical science, 
and they alone can appreciate the ex- 
treme beauty of the results, and of the 
means by which these results are ob- 
tained. It is nevertheless true, that a 
sufficient skill in analysis to follow the 
general outline,—to sce the mutual de- 
pendence of the different parts of the 
system, and to comprehend by what 
means the most extraordinary conclusions 
have been arrived at,—is within the 
reach of many who shrink from the task, 
appalled by difficulties, which, perhaps, 
are not more formidable than those inci- 
dent to the study of the elements of 
every branch of knowledge. There is а 
wide distinction between the degree of 


mathematical acquirement necessary for 
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making discoveries, and that which is | to the stars. Sublime as the idea is, this 
requisite for understanding what others | assumption proves ineffectual, for the 
have done." apparent places of the fixed stars are not 
The best means of making our readers | sensibly changed by the earth's annual 
acquainted with the character of the | revolution. With the aid derived from 
work, will be to extract a few passages; | the refinements of modern astronomy, 
this we do, without observing any parti- | and of the most perfect instruments, it 
cular order, but merely giving a few that | is still a matter of doubt, whether a sen- 
we marked when reading the book. sible parallax has been detected even iu 
IMMENSITY OF THE UNivERSE.— | the nearest of these remote suns. Ifa 
** The heavens afford the most sublime | fixed star had the parallax of one second, 
subject of study which can be derived | it would be 215,789 times farther from 
from science. The magnitude and | the sun than the earth is. At sucha 
5 of the objects, the inconceiv- | distance not only the terrestrial orbit 
able rapidity with which they move, and | shrinks to a point, but the whole solar 
the enormous distances between them, | system seen in the focus of the most 
impress the mind with some notion of | powerful telescope, might be eclipsed by 
the energy that maintains them in their | the thickness of a spider's thread. Light 
motions, with a durability to which we | flying at the rate of 200,000 miles іп а 
can see no limit. Equally conspicuous | second, would take three years and seven 
is the goodness of the great First Cause, | days to travel over that space. One of 
in having endowed man with faculties, | the nearest stars may therefore have 
by which he can not only appreciate the | been kindled or extinguished more than 
magnificence of His works, but trace, | three years, before we could have been 
wi ино the operation of His laws, | aware of so mighty an event. But this 
use the globe he inhabits as a base distance must be small, when compared 
wherewith to measure the magnitude | with that of the most remote of the bo- 
and distance of the sun and planets, and | dies which are visible in the heavens. 
make the diameter of the earth's orbit | The fixed stars are undoubtedly lumi- 
the first Кү of a scale by which he may | nous like the sun ; it is therefore ргоһа- 
ascend to the starry firmament. Such | ble that they are not nearer to one 
pursuits, while they ennoble the mind, at | another than the sun is to the ncarest of 
the same time inculcate humility, by | them. In the milky way and the other 
showing that there is a barrier which | starry nebule, some of the stars that 
no energy, mental or physical, can ever | seem to us to be close to others, may be 
enable us to pass: that, however pro- | far behind them in the boundless depth 
foundly we may гео the depths of | of space; nay, may be rationally sup- 
space, there still remain innumerable | posed to be situate many thousand times 
systems, compared with which, those | farther off. Light would therefore re- 
apparently so vast must dwindle into in- | quire thousands of years to come to the 
significance, or even become invisible; | earth from those myriads of suns, of 
and that not only man, but the globe he | which our own is but *the dim and re- 
inhabits,—nay, the whole system of | mote companion.“ 
which it forms so small a part, - might Me 
be annihilated, and its extinction be un- RAILWAYS 
perceived in the immensity of creation. ` 
* Far as the earth seems to be from NOI dese 
the sun, Uranus is no less than nineteen | Supposrne that the question relative to 
times farther. Situate on the verge of | the plan on which the railway is to be 
the system, the sun must appear to it | constructed, has been determined in 
not much larger than Venus does to us. | favour of the system of levels, con- 
The earth cannot even be visible as a | nected by steep inclined planes; the 
telescopic object to a body so remote. | next thing necessary to be done is to 
Yet man, the inhabitant of the earth, | trace a line for the railway, upon a 
soars beyond the vast dimensions of the | survey of the country, or map, in which 
system to which his planet belongs, and | we proceed in the following manner: 
assuines the diameter of its orbit as the Considering as Geologists do, that 
base of a triangle, whosc apex extends | the dry laud is only that portion of the 


THE PENNY MECHANIC. 119 


earth which is sufficiently elevated to 
rise above the circumjacent waters of 
the ocean; we should naturally sup- 
pose that the general face of the 
country would rise regularly from the 
sea shore, to the central parts; in this 
opinion we are confirmed by the ten- 
dency of all rivers to flow towards the 
sea; sometimes descending many feet 
perpendicularly, as in the case of a 
waterfall. Now it also follows, that as 
rivers are nothing more than the drain- 
age of the country through which they 
flow, they will, in all cases, occupy 
the lowest land in the neighbour- 
hood, on account of all water finding 
the lowest level, thu if we find two 
rirers, whose direction is nearly par- 
rallel to each other, we may consider 
that we have some high land between 
them. Also, when the course of a 
nver is very circuitous, we may consi- 
der that the country through which 
it flows is hilly. And when we find 
that two rivers commence near the 
same place, but proceed in two oppo- 
site directions towards the sea, that 
then we have rising land from the sea, 
to that point in the course of each river. 
The same remarks may be applied to 
tributaries, and their tributaries in like 
manner. With the assistance of these 
remarks, and a good map, such as the 
Ordinance map, (the finest map that 
was ever published), Walker’s British 
Atlas, or the maps published under the 
miperintendance of the Society for the 
Diffusion of Useful Knowledge, some 
ides may be formed as to the course we 
should follow to obtain a line of gra- 
dients that may suit our road. In these 


maps which I have mentioned, all the 
rivers, ridges of high hills, brooks, &c. 
are accurately marked. 

Thus the situation of the two places 
having been considered as to their pro- 
bable difference of level, the country 
between should next be considered, and 
if it is supposed to consist of high land, 
the lowest level will be indicated by 
the drainage, and if hilly, a gap in the 
chain may be found through which we 
ean conduct our line. Should the in- 
tervening land be marshy, and have 
high land at the back, the best way 
would be to cross the marsh with a 
level embankment, and to ascend to 
a sufficient height to obtain a long 
level by means of a steep inclined 
plane, in preference to ascending by 
means of a long inclined plane with a 
small inclination per mile, as I have 
before described. In this manner we 
ascertain the general nature of the 
country through which we have to pass, 
but as the land is generally undulating, 
the only way to find the best levels is 
by means of the leveling instrument 
in the field, with the assistance of 
judgment, and the eye, or when any 
particular level is required, with the 
least cutting aud embanking, the line 
which that line would follow on a map, 
is found by cross leveling, which is 
practised iu the following way. 

Suppose that it was necessary to 
find a level or plane with the least 
cutting and embanking between the 
two places, A B in the following figure. 
Draw the line AB, which is the prin- 
cipal line of levels, and the lines, cc, dd 
a, and ff lines, taken at right angles, 


with the principal line upon which 
levels are also taken, the line a b, is 
section of the country, taken upon 


right angles. Now it will appear by 
the above diagram, that the amount of 
cutting would greatly exceed the em- 


the line a в, the other undulating lines | baukments, therefore, we may take the 
represent the sections on the lines, at | line of lowest levels indicated in the 
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cross sections, as we have done in the | one section will represent the following 
case of the dotted line in the diagram. line, where A p represent the level 
Now if we take a pair of compasses, line, as in the first diayram, and the 
and measure off the different levels, | small letters cde, the places where the 


A c d e S B 
e a 


dotted line crosses the other Jines, 
marked with the same letters, and it 
will be perceived that the difference of 
the levels is nothing like so great as in 
the first instance, and consequently 
there would be much less cutting and 
embanking, than there would be in the 
first section. 

Having obtained a line that contains 
the least difference of level, as I have 
just described, it must be further re- 
duced by means of embanking and cut- 
ting. The base of a railway, is the 
breadth of the top of an embankment, 
or the bottom of a cuttin , exclusive 
of the drains; and varies rom fifteen 
to thirty feet ; embankments and cut- 
tings have their sides sloped, at about 
the rate of one foot Perpendicular, to 
one foot six horizontal. The cuttings 
have a drain on each side, about two 
feet deep; and the embankments a 


Where a ridge of high land intersects 
the intended line of railway, that can- 
not be otherwise avoided, tunneling is 
resorted to, and ig approached by 
means of a cutting at each end. Tun- 
nels should always be avoided whereit 
is possible, both on account of the ex. 
pense of constructing them, and the 
public feeling which is not greatly in 
favour of them; persons connected 
with these works, would as leave be 
under ground as above, but this is not 
the case with every body. Where the 
railway crosses a brook or Stream, a 
bridge must be constructed over it, for 
the railway to pass, and where it inter- 
sects a turnpike-road, an arch is con- 
structed either over or under the road, 
as it is exceedingly inconvenient that 
they should cross upon the same level. 
In my next I shall describe the rails 
crossing turnings, &c. 


brick drain at right angles to their E. F. W. 
length, where occasion may require. 
INSTITUTIONS. TO CORRESPONDENTS, 
J. J. Ritches.“ The best way would be to get 
LECTURES DURING THE WEEK. some one who would not object to risk a little 
London Institulion, Finsbury Circus.—Monday money on the invention to advance sufficient to 


evening, Feb. 6, at seven v'clock, Dr. Ritchie, obtain the Patent.—The diagram and letter shall 

ou Magnetism.— Thursday afternoon, Feb. 9, at: be attended to. 

one, R. Adaus, esq , on Acoustics. ! We differ entirely from « Christian-Hackney,” res 
London Mechanics’ Institution, Southampton- | specting the paper to which he alludes. 
! 
i 


buildings Chancery olane. — Wednesday, Feb. “ W.” we think intended to deécive us. Why di 
4 : 6 : А y did. 
8, at balf- past eight, T. J. rie, esq., ош he not say his communication Was extracted 


the Drama.—Friday, 10, J. Cromwell, esq., on „„ ues x 
the Antiquities of the British Isles. : а ы неше In which it appeared a fort 


Aldersgate-street Institution—Wednesday, Feb. 8 5 
at half. past eight, Dr. Trueman, on the voice. | “J. W. Ritchie’s paper and diagram of a safety 


Western. Literary and Scientific Institution, 47, steam boilcr shall be attended to. 


Leicester. uare.— Thursday, Feb 9, at. half. « Mr. Wivell's" note, dated the 17th ult., was not 
past eight, Mr. Sheridan Knowles, on tlie Drama. received until the 31st. We will write to him in a 
Poplar Ineliiution.— Tuesday, Feb. 7., G. Francis, day or two on the subject. ' 


esq., on Botany. The press of other matter has prevented our con 


tinuing “the Steam Engine.” We shall now 
— however do so regularly. 
A QUERY. The communications of those Correspondents we 
VITALITY OF SEEDS. have not answered separately, are accepted. 


„Jesse“ in his Gleanings in Natural History, 
States that carth brought up from a depth of 360 I : 
feet below the surface, had plants spontaneously | A Monthly Part of the Penny Mechanic, price 
shoot up from it. Sixpence, is published with the Magazines. 

Is not this a proof that plants have existed in the 
different strata, and that the seeds which germi- ! <N on 
nate are those of plants that have been prevented London; Printed of ше о оа Р ict ру D. "m 
doing so previously, from some natural cause? OUDNEY; published by FRGER, Holywell- 


S. street, Strand; and may be had of all Bookseliers. 
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Tuz steam engine constructed by Cap- 
tain Savery, and described in our tenth 
Number, may be said to be the first 
that was ever made applicable for a 
really useful purpose. It did not, how- 
ever, accomplish all that was expected. 
Instead of raising water thirty-four feet 
high, it was found that the pressure of 
the atmosphere would not raise it 
above twenty-seven or twenty-eight 
feet; and this arose in consequence of 
the resistance from the vapour formed 
within the vessels where the steam was 
condensed, (v v in the engraving of 
Savery's engine), water is converted 
iuto vapour at a very low temperature 
when in vacuo, and it therefore formed 
in considerable quantities in the steam 
vessels, after the steam had been con- 
densed, and a vacuum thereby pro- 
duced. Another disadvantage was the 
great danger attending the use of Sa- 
very's engine. The high pressure of 
the steam was occasionally so great 
that the pipes and condensing vessels 
were not strong enough to resist it,— 
they burst, aud the most disasterous 
. of course ensued. There 
was also an enormous quantity of fuel 
required in order to work the engine 
with effect. The water was often 
raised to a temperature of 267°, which 
of course tended to destroy the appa- 
ratus; it was therefore frequently 
obliged to be renewed. The vessels 
in which the steam was condensed also 
had to be raised to the boiling point 
before fresh steam could remain in it, 
without being condensed before the 
time required ; this occasioned a great 
waste of steam, and when it was ad- 
mitted to press on the surface of the 
water a great portion of it was also 
condensed. Notwithstanding all these 
disadvantages, however, Savery's en- 
gines were found far preferable to the 
ordinary pumps for raising water from 
mines, and were accordiugly pretty 
generally used. | 

Savery made an important addition 
to the means of preventing accidents 
with steam engines, by inventing what 
is termed the gauge pipe, the use of 
which is to determine how much water 
here is at any {ипе in the boiler. If 
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the end of the pipe inside be under the 
water will be forced up, by the pres- 
sure of the steam upon the surface of 
the water; but if the pipe be above 
the water, steam only will then escape, 
and by this means, therefore, the en- 
gineers can learn when it is necessary 
that the boiler should be replenished. 
In modern engines there are two gauge 
pipes; one descends as low into the 
boiler as it is safe ever to permit the 
water to be; the other pipe terminates 
above the water; when, therefore, on 
both the cocks being turned, steam 
escapes from one and water from the 
other, the boiler is in proper order, but 
if steam escapes from both, it shows 
that the boiler should havea fresh sup- 
ply of water,—if water escapes from 
oth, there is too much. 

Besides this improvement, it was 
Savery who first suggested the plan of 
ascertaining the power of steam en- 
gines by reference to horse power. À 
horse can raise a certain quantity of 
water daily, working eight hours a 
day ; an engine capable of performing 
the same work, in the same time, is 
said to be of one-horse power, and so 
in proportion. It is evident, however, 
that such an engine ought to be called 
one of three-horse power, since it can 
work the whole twenty-four hours of 
the day, while a horse is only supposed 
to work eight. 

As the engraving we gave of Savery's 
engine complete, was rather complex, 
in case it should not have been 
thoroughly understood, we give in the 
front page a section of one with a щш 
condenser, in which the action can be 
more clearly observed. 

This apparatus consisted of a boiler 
o, furnished with a safety valve m, act- 
ing by means of a weight w at the end 
ofthe lever, The steam vessel s, into 
which the steam was made to pass 
through the pipe N, was counected 
with the well c by the suction-pipe B Р. 
and when water was to be raised, the 
vessel s was filled with steam, which 
completely expelled the air. The com- 
munication with the boiler was then 
closed by shutting the valve o, and the 
steam in the vessel becoming con- 
densed, a vacuum was formed, into 
which the water rushed from the well 
by the pressure of the atmosphere on 
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its surface. The handle в is used to 
give motion to the double valve r and q, 
the former being intended to admit 
condensing water from the pipe A р, 
while the latter alternately opens and 
shuts the steam communication. In 
this form of the apparatus the inventor 
was seldom able to raise water more 
than thirty feet, and when a greater 
altitude was required, it was effected 
by the impelling force of the steam 
This was accomplished by the ascend- 
ing pipe A D, which was sometimes 
carried sixty feet higher than the 
steam vessel s. After condensing the 
steam, and filling the vessel s with 
water, a new supply of steam was in- 
troduced, which, pressing on the sur- 
face of the water, drove it up the pipe 
D; but, as we have just stated, it will 
be evident that this operation must be 
sometimes very dangerous, as the pres- 
sure on the internal surface of the 
boiler must be in proportion to the 
height of the columu of the water raised 
by the elasticity of the steam. 

If we were treating of the improve- 
ments of the steam engine according to 
their importance, we should proceed to 
begin with those of our own time, and 
trace them backward to the time of 
Hero; but as we are endeavouring to 
shew the progressive steps by which 
this stupendous machine has been 
brought to its present state of perfec- 
tion, every improvement or suggestion 
that tended to bring about this result, 
is entitled to due consideration. It is 
from this circumstance that we notice 
the ‘‘fire wheel" of Amontons, a 
Frenchman, which, although too com- 
plicated and liable to derangement for 
any practical purpose, was yet con- 
structed with considerable ingenuity. 
He proposed rarifying the air in a 
number of cells, on the edge of a wheel, 
and by permitting the expanded air to 
press on the surface of water, situate 
in a series of cells immediately above 
those containing the air, he proposed 
forcing the water into the upper part o 
the wheel, by this means changing its 
centre of gravity, and giving it a rota- 
tory motion. Amontons expected to 
gain immense power by this machine, 
at very trifling expense ; but however 
well the model may have worked, the 
machinery was found very inefficient on 


alarge scale. 
appear either to have originated in any 
other, or to have been improved upon 
as the inventor's countryman, Papin’s, 
was. 
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The engine does not 


The second engraving on the front 


page is a representation of Branca's 
apparatus, which we did not illustrate 
at the time it was described. 
body of the figure is the boiler, and the 
steam is allowed to escape through the 
mouth. 
the atmosphere, and the particles of 
water striking against the wheel, in 
front of the figure, give motion to it, 
which was communicated to other ma- 
chinery and thus made to answer to a 
useful purpose. 


The 


It is partially condensed by 


— 
WARMING ROOMS 
ON AN IMPROVED METHOD. 
To the Editor of the Penny Mechanic. 


Sin, — I was lately very much pleased 
and gratified in visiting the City of 
London Free School, situate in Honey 
Lane Market, near the Guildhall, to 
observe a very effectual method of 
warming all the rooms in the house by 
means of hot water. 
of this novel and ingenious mode may 
not prove altogether unworthy of your 
columns. 


An explanation 


In the cellar or bottom part of the 


house? a large fire was erected, and 
round this fire was a quantity of pipes 


about an inch in diameter, forming a 


kind of barricade round the fire-place. 


From this range of pipes, other pipes 
were grafted, which were conveyed to 
all parts of the house, aud laid behind 
the wainscoting of the rooms, which 
were made of thin iron, wrought like 
net work. When the hot water was 
poured in at one portion of the pipe, 
it was kept continually boiling by the 
fire which it enclosed, and the steam 
passing through all the diffcrent pipes 
which were connected with the rooms, 
threw out a pleasaut and equal heat, 
which diffused itself through all the 
apartments, thus precluding the neces- 
sity of having fires. The steam that 
was thus generated, after being con- 
densed into water, returned again to 
the reservoir at the bottom of the house, 
where it was again formed into steam 
and passed through the different rooms 
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as before, thus forming a continual 
round. 

I should think this mode of heating 
apartments would be peculiarly adapt- 
ed for public rooms, churches, &c., 
though in private houses I should pre- 
fer a snug fire-side. 

I am, Sir, 
Your most obedicut Servant, 
Готал. 

п London Mechanics’ Institution, 
and many public buildings are warmed 
on a similar principle. ]— Ер. P. M. 
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— -— 
THE STEAM BOILER. 
To the Editor of the Penny Mechanic, 


Sin, —I have just been looking over the 
рап for improvement of the Steam 

oiler by Mr. T. King, and I think 
that that gentleman's arrangement of 
the water-valve will not tcud to ame- 
liorate thebad qualities of Mr. Douglas' 
invention in so grcat a degree as could 
be wished, if indeed at all. For as the 
heat is continued, and the expansive 
force of the steam increased, it will 

ress on the surface of the water 

which having no other way of escape) 
will be forced up the pipe r(See Penny 
Mechanic Fig. 1. p. 95.) aud produce 
the same effects as Mr. King states 
would be the result if the pipe r were 
above the surface of the water, viz. 
“© force up the water valve, and thereby 
force the float under water, and render 
it totally useless." To remedy this I 
would propose the pipe F should be 
above the surface of the water, having 
a cock connected with the float as seen 
in the following sketch. 


A portion of boiler, B steelyard, (as 
in Mr. King’s arrangement) c float rod, 
p pipe, from which water is to be con- 
veyed from any convenient situation 
into the boiler to supply p, a cock 
therein, which is to be opened by the 
handle F fixed to the rod a, at the other 
end of the steelyard. Now as the water 
is converted into steam, and the quan- 
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tity consequently diminished the float 
will sink ; the end nm will be elevated, 
and with it the rod о, which movement 
will bring the handle r into the dotted 
position ; turn the cock and aupply the 
deficiency which has taken place in the 
boiler. I think the best form of a float 
should be that of an inverted basin, 
and the best material fur its constuc- 
tion, copper. 

If you deem the above hasty re- 
marks worthy a place in your useful 
little work, the insertion will oblige 

Your constant reader, 
J. F. Роттісн. 


— — 
CAPILLARY ATTRACTION.* 
IntMEnsE in a vessel of coloured water, 
one end of a glass tube whose bore 
is very small, aud the liquid will be seen 
to riseinitand remain above the surface 
of thatin the vessel, which phenomenon 
is owing to a property in the tube called 
Capillary Attraction. In tubes, whose 
bores are of different sizes the liquid will 
rise to different heights, it will rise one 
inch, and remain at that altitude in a 
tube whose bore is the fiftieth part of an 
inch in diameter; but in a tube the bore 
of which is half that diameter. the liquid 
will rise to double that height, so that 
the elevation of fluids in capillary tubes, 
is in an enverse proportion to their in- 
ternal diameter. 1t is uponthe principle 
ofcapillary attractionthat water will rise 
between two square plates of glass; and 
if they be joined on one side, and kept a 
little open on the other, the liquid will 
rise and remain at an unequal! altitude, 
its surface forming a curve. Capillary 
suspension, also takes place in the adhe- 
sion of a drop of water to the side of a 
glass tube, &c., which evinces that the 
particles of water havea greater affinity 
for the particles of glass, than for those 
of water. The eflect of capillary at- 
traction, as exemplified in the above in- 
stances is very clear, but the cause of it 
is not satisfactorily known, the theories 
of philosophers upon this subject having 
been different ; many affirm that theat- 
traction is at that part of the tube form- 
ing aringround the surface of the liquid 
in it; and others assert that it acts at 
the small ring of glass contiguous to the 
* canary is taken from a Latin werd singifying 


hair ; hence, the borcs of capillary tubes are very 
fine like a kair, 
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lower end of the tube ; the former opi- 
nion seems the most probable, for in the 
latter case, the rings below the upper 
surface attract the liquid above them 
downwards, as much as they attract that 
below them upwards, consequently 
there would be no power to support the 
liquid. 

Any liquid that has no attraction for 
glass, will not ascend in a capillary tube, 
above the surface of the liquid outside 
it, but on the contrary, remain below 
the surface. 

The surface of water in a capillary 
tube is concave, but the surface of any 
liquid that has no attraction for the tube 
will be convex. 

The ascent of water in sugar, chalk, 
sponge, &c., is caused by capillary at- 
traction. 

S. T. C, 


РЕНЕ 
VENTILATING THE HOUSE OF COMMONS. 
SHorTLy after the termination of the last 
session of Parliament, very extensive alte- 
rations in the existing House of Commons, 
with a view both to ventilation and im- 
proved transmission of sound, were com- 
menced under the auspices of Dr. Reid 
of Edinburgh. In the first place a new 
ceiling of an entirely novel construction 
has been interposed between the ancient 
roof and the floor. "The ceiling may be 
considered as divided into three portions, 
the centre from one end to the other being 
perfectly horizontal; the two other com- 
partments are inclined planes, each making 
with the centre, an angle of about 120 de- 
grees. Those portions of the ceiling which 
form inclined planes are glazed, while the 
centre is panelled, to aid in accomplishing 
the great purpose of ventilation. The side 
galleries, occupied solely by members, 
have had their floors materially altered, 
and an inclination has been given to the 
ceiling beneath them, which corresponds 
exactly with the inclination of the lateral 
compartments in the newly-constructed 
ceiling above. The strangers’ gallery has 
been adyanced and lowered, so that its 
front row is on a level with the members’ 
side gallery and altogether it is brought 
more within the bod y of the House, so that 
its back forms a much better retlector for 
sound than heretofore existed. The re- 


porters' gallery has been similarly ad- 
floor of the House itself 


vanced. The 
remains at its original level, but is en- 
tirely perforated with small holes in close 


proximity, in aid of the object of ventila- 


tion. 
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smaller square shaft. 
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The works having been brought so far 


near completion as to warrant it, an expe- 
riment was made a short time back, with 
the House filled by men from the foot 
guards. 


Dr. Reid then proceeded to exhibit, by 


means of a glass model on the table of the 


House, the operation of his plans. He 


stated that the main object which he had 
proposed to himself to achieve was to in- 
troduec imperceptibly a constant supply 
of fresh air, either cool or heated, as the 
state of the weather or the number of 
members in the House might require. 


He pointed out that a short distance be- 


neath the former floor a second floor had 
been formed, in which were between 20 
and 30 large apertures of about 18 inches 
in diameter. Through these apertures the 
cool or heated air was in the first instance 
admitted ; and immediately over them were 
placed large platforms like tables, sus- 
tained by short feet, which had the effect 
of dispersing the great body of air which 


the large apertures admitted. "The air 


then enters through perforations made in 
the actual floor of the House, consisting of 
the almost incredible number of 350,000. 


They are about the sixth of an inch in 
diameter on the surface of the floor, but 


expand downwards in order to prevent 
their being easily choked or becoming 
stopped. 
is provided for by means of each panel of 
the centre compartment of the ceiling be- 
ing raised by blocks several inches above 


‘The egress of the vitiated air 


their styles; and it is drawn off by the 


action of a large circular shaft, which has 


been erected by Cotton-garden at a dis- 
tance of about 20 feet from the eastern 
wall of the building, and constructed so 


as to contain at an elevation of 10 feet 
from the earth an exceedingly large coal- 
fire. The draft created by this shaft draws 


the air from the roof of the House down a 
The action of both 
shafts is regulated by dampers. 

Dr. Reid tried several experiments, with 
a view to show the rapidity of circulation 
through the House :—He first caused the 
introduction of a smoke so dense that it 
was impossible to see five yards forwards. 
In about one minute and a half, by the 
action of the shaft, it was entirely expelled. 
He next introduced the odour of ether, 
which was strongly preceptible to every 
person present, and dispersed in an equally 
short space of time by the active but 
imperceptible introduction of heated air. 
In like manner was the scent of oranges 
raised and dispersed. It was reported 
that during the whole of the experiments 
the temperature varied only from 60 to 62 
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degrees ; but Dr. Reid stated it was quite 
in his power to lower it to the condition of 
the outer atmosphere. The acoustics were 
then tried by speaking and reading in all 
parts of the House and by various voices, 
and were pronounced by the gentlemen 
present to be at all points in the highest 
degree satisfactory. It ought, however, 
to be mentioned that there was an absence 
of that continued murmur or buz which 
characterises the sittings of the legitimate 
occupants of the House. 

The expensc of the alterations is esti- 
mated at about 12,000/. 


. 


— — 


Heat оғ THE EAnT.— The high 
temperature of mines, hot springs, and 
above all, the internal fires which have 
produced aud do still occasion such de- 
vastation on our planet, indicate an aug- 
mentation of heat towards its centre. 
'The increase of density, corresponding 
to the depth and the form of the sphe- 
roid, being what theory assignsto a tluid 
mass in rotation, concur to induce the 
idea that the temperature of the earth 
was originally so high as to reduce all the 
substances of which it is composed to a 
state of ſusion, or of vapour, and that in 
the course of ages it has cooled down to 
its present state; that itis still becoming 
colder, aud that it will continueto do so, 
till the whole mass arrives at the tem- 
perature of the medium in which it is 
pcs or rather at a state of equili- 

rium between this temperature, the 
cooling power of its own radiation, and 
the heating effect of the sun’s rays." 

Сометв.-“Ошу comets with retro- 
grade motions can come into direct col- 
lision with the earth, and if the mo- 
mentum were great the event might be 
fatal; but in general the substance of 
comets is so rare, that it is likely they 
would not do much harm if they were 
to impinge ; and even then the mis- 
chief would probably be local, and the 
equilibrium soon restored, provided the 
nucleus were gaseous, or very small. 
It is, however, more probably that the 
earth would only be deflected a little 
from its course by the approach of a 
comet, without being touched by it. 
The comets that have come nearest to 
the earth were that of the vear 837, 
which remained four days within less 
than 1,240,000 leagues from our orbit ; 
that of 1770, which approached within 
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about six times the distance of the moon. 
The celebrated comet of 1680 also came 
very near to us; and the comet whose 
period is 64 years was ten times nearer 
the earth in 1805 than in 1832, when it 
caused so much alarm. Comets in or 
near their perihelion move with prodi- 
gious velocity That of 1630 appears to 
have gone half round the sun in ten 
hours and a half, moving at the rate of 
880,000 miles an hour. If its enormous 
centrifugal force had ceased when pass- 
ing its perihelion, it would have fallento 
the sun in about three minutes, asit was 
then only 147,000 miles from his sur- 
face. A body of sueh tenuity as the 
comet, moving with such velocity, must 
have met with great resistance from the 
denseatmosphereof the sun, while pass- 
ing so near his surface at its perihelion. 
Thecentrifugal force must consequently 
have met diminished, and the sun’s 
attraction proportionally augmented, so 
that it must have come nearer to the sun 
in 1680 than in its preceding revolution, 
and would subsequently describe a 
smaller orbit. As this diminution of its 
orbit will be repeated at each revolution, 
the comet will infallibly end by’ falling 
on the surface of the sun, unless its 
course be changed by the disturbingin- 
fluence of some large body in the un- 
known expanse of creation. Our igno- 
rance of the actual density of the sun's 
atmosphere, of the density of the comet, 
and ot the period of its revolution, ren- 
ders it impossible to form any idea ofthe 
number of centuries which must elapse 
before this event takes place. But this 
is not the only comet threatened with 
such a catastrophe ; Encke’s, and that 
discovered by M. Biela, are both slowly 
E to the same fate. By tlie resist- 
ance of the ether, they will perform each 
revolution nearer and nearer to the sun, 
till at last they will be precipitated on 
his surface. The same cause may effect 
the motion of the planets, and ulti- 
mately be the means of destroying the 
solar system. But, as Sir John Herscltel 
observes. they could hardly all revolve 
in the same direction round the sun for 
80 many ages without impressing a cor- 
responding motion on the etherial fluid, 
which may preserve them from the 
accumulated effects of its resistance. 
Should this material fluid revolve about 
the sun like a vortex, it will accelerate 
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which occured to a boat of one of our 
whaling ships. The harpoon having been 
struck into the fish, the whale in this in- 
stance, dived directly down, and carried 
the boatalong with him. On returning to 
the surface the aaimal was killed, but the 
boat, instead of rising, was found sus- 
pended beneath the whale by the rope of 
the harpoon ; and on drawing it up, every 
part of the wood was found to be so com- 
pletely saturated with water as to sink 
immediately to the bottom. 

— — 


The Glizier's Diamond. — The art of 
using the diamond for cutting glass has 
undergone, within a few years, & very 
important improvement. A glazier's ap- 
prentice, when using a diamond set in & 
conical ferrule, as was always the practice 
about twenty years since, found great 
difficulty in acquiring the art of using it 
with certainty; and, at the end of seven 
years' apprenticeship, many were found 
butindifferently skilled in its employment. 
This arose from the difficulty of finding the 
precise angle at which the diamond cuts, 
and of guiding it along the glass at the 

roper inclination when the angle is found. 
Almost the whole of the time consumed 
an d of theglass destroyed in acquiring the 
art of cutting glass, may now be saved by 
the use of an improved tool. The gem is 
set in a small piece of squared brass with 
its edge nearly parallel to one side of the 
square. А person skilled in its use now 
files away the brass on one side until, by 
trial, he finds that the diamond will make 
a clean cut, when guided by keeping this 
edge pressed against a ruler. The diamond 
and its mounting are now attached to a 
stick like a pencil by means of a swivel 
allowing a small angular motion. Thus, 
even the beginner at once applies the cat- 
ting edge at the proper angle, by pressing 
the side of the brass against the ruler ; 
and even through the part he holds in his 
hand should deviate a little from the re- 
quired angle; it communicates 10 irregu- 
larity to the position of the diamond, which 
rarely fails to do its office v.hen thus em- 
ployed.— Babbage. 

Employment of materials of little value.— 
The skins used by the gold beater are pro- 
duced from the offal of animals. The 
hoofs of horses and cattle, and other horny 
refuse are employed in the production of 
the prussiate of potash, that beautiful, yel- 
low, crystallized salt, which is exhibited 
in the shops of some of our chemists. 
The worn-out saucepans and tin ware of 
our kitchens, when beyond the reach of the 
tinker’s art, are not utterly worthless. 
We sometimes meet carts ‘ouded with old 


the revolutions of such comets as have 
direct motions, and retard those that 
have retrograde motions.” 
SoMERVILLE. 
— лей 
TANNING. 
THE process of tanning will furnish us 
with a striking illustration of the power 
of machinery in accelerating certain pro- 
cesses in which natural operations have a 
principal effect. "he object of this art 
isto combine a certain principal called 
tanning with every particle of the skin to 
betanned. This, in the ordinary process 
is accomplished by allowing the skins to 
soak in pits containing a solution of tan- 
ning matter: they remain in the pits six, 
twelve, or eighteen months ; and in some 
instances, (if the hidesare very thick) they 
are exposed to the operation for two years, 
or even during a long period. This 
length of time is apparently required in 
order to allow the tanning matter to pe- 
netrate into the interior of a thick hide. 
The improved process consists in placing 
the hides with the solution of taz in close 
vessels, and then exhausting theair. The 
effect is to withdraw any air which may 
be contained in the pores of the hides, and 
to aid capilliary attraction by the pressure 
of the atmosphere in forcing the tan into 
the interior of the skins. The effect of 
the additional force thus brought into ac- 
tion can be equal only to one atmosphere, 
but a further improvement can be made : 
the vessel containing the hides is, after 
exhaustion, filled up with a solution of tan; 
a small additional quantity is then injected 
with a forcing-pump. By these means any 
degree of pressure may be given which the 
containing vessel is capable of supporting ; 
and it has been found that, by employing 
such a method, the thickest hides may be 
tanned in six weeks or two months. 

The same process of injection might be 
applied to impregnate timber with tar, or 
any other substances capable of preserving 
it from decay ; and if it were not too ex- 

sive the deal floors of houses might 
thus be impregnated with alumine or other 
substances, which would render them much 
less liable to be accidentally set on fire. 
In some cases it might be useful to im- 
pregnate woods with resins, varnish, or oil ; 
and wood satured with oil might, in some 
instances, be usefully employed in ma- 
chinery for giving a constant, but very 
minute supply of that fluid to iron or steel, 

inst which it is worked. Some idea of 
the quantity of matter which can be in- 
jected into wood by great pressure, may 
be formed, from considering the fact stated 
by Mr. Scoresby, respecting an accident 
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tin kettles and worn-out iron eoal skuttles matics, by Dr. Gregory.—and Lardner's Plane and 
; _ I Spherical Trigonometry, are all useful works on the 

traversing our streets, These have not yet subjects mentioned. — ER. P M.] 

completed their usefu] course; the less 


i 1 “J. B." would be glad to | best and most 
corroded parts are cut Into strips, punched wou giad to learn the best a 


| : economical mode of obtaining a solution of Indian 
with small holes, and varnished with a Rubber. 


tramkamaker, who migrant use of the | ian. Rather, or aid patties, Fe chen 

. F Sy ! . 7 
trunk-maker, who protects the edges and however, requires to be жахі.) with water repeat. 
handles of his boxes with them; the re. BT and in this state it dissolves it completely, 
mainder areconveyed to themanufacturing elletier recommends boiling the Indian rubber in 


: h . ^ | Water for an hour; then to Cut it into slender 
chemists in the outskirts of the town, who threads; to boil it again about an hour ; and then 
employ them, in combination with pyro- nu put 15 M. dud MD HE. ла йа, 
: : ° : : ү OSC stopped. n this way, е savas, it wi е to. 
ligneous acid, in making black die for the tally 1 i-a few ATE without heat, except 
use of calico printers.— Babbage the impurities which will fall to the bottom if ether 
- епопеһ be employed, — Berniard Says, the nitrous 

ether dissolves it better than the sulphuric. If this 

IN S T ! І U Т ! 0 М S solution be аргеай on any substance the ether eva. 

в porates very quickly, and leaves a coating of Indian 

— rubber unaltered in its properties, Naptha, or 

Mutual Instruction Socicty.— This society, meet. | Petroleum, rectified into a colourless liquid, dis. 
ing at the Southampton Сове House, Southanip. solves if, and likewise leaves it unchanged bv eva. 
ton Buildings, Chancery, Lane, has been esta. bora ion. Oil of turpentine softens it. aud fornis a 
blished nearly three years. Ihe members meet | pasty nass that may be Spread as a varnish, but is 
every Thursia evening at halt.pa«t eight o'clock, | Very long in drying. 
when one of them reads an essay ог delivers his 
Opinion extemporary, on some question in metaphy~ 
sies, history, theology, &c. A discussion ensues, in 
which. every member is at liberty to take part if he 
pleases. By this mcans much valuable intormation 
is diffused and a person may acquire the art of ex. 
pressing his opinions to апу number of individuals, 
without embarrassment, These, however, are not 
the only advantaves offered by the society; it pos. 
563568 а very good library, and many of the maga. 
zines are taken in regularly, which the members 
are permitted to take home to peruse. 

Any of our readers who might wish to join the 
Society, can do *0 on applying to tho Secretary at 
the place of meeting, any Thursday Evening. The 
Subscription is only One Shilling and Siapence per 
Quarter, 


“An Apprentice, Woolwich,” wishes to know 
what is the best material he can use, in order to 
fasten together the Parts OF а caráboard model he is 
Constructing, Glue will not suit, and he wishes to 
know if any of the readers of the Penny Mechanic 
can inform him what substance ig generally used 
by persons who Construct models, 

(Strong Rum.-water, with a little moist sugar 


sie with it, would probably answer the pur. 
Pose. 


— 


To the Editor of the Penny Mechanic, 


Sin, —In answer to the Queries of Jour correspon. 
dents" G. H. M." and “S. T. Q.” T bee to inform 
our former, that an excellent and durable varnish 
for balloons may be obtained by attending to the 
following directions, 

Dissolve Indian Rubber cut small in uc times 
its weight of *pirits of turpentine, by kecping tl em 
көте days together: then boil one part of this schu. 
tion in eight limes its Weight of drying linsced, oil 


for a few minutes, and strain ; it should: be used 


Warm, The silk should be stout and strong, but 
no particular kin is necessary, 

n answer to the other correspondent '“ S T. (c 
the following is a method to' ascertain “the specific 
Gravity of dry Sponge,” Weigh accurately the d 
Sponge, then half fili a quart, (or any ot 
perfectly Cylindrical) with Water, Marking 
exact height by an internal line, then 1 у 
sponge, aud let it remain in some hours, so as to be 
completely saturated; maik again the height of the 
water, and weigh the quantity of fluid between the 
two marks; deduct the weicht ef the dry sponge 
aud the result wili give you its specific gravity, 


DUsack's BROTHER. 


— 
LECTURES DURING The WEEK. 


London Institution, Finsbury Circus,— Monday 
evening, Feb. J3, at seven o'clock. Dr. Ritchie, 
on Maguetism— Thursday afternoon, Feb, 16, at 
one, R. Adams, esq., on Acoustics, 

London Mechanics Institution, Southampton. 
buildings, Chancery. lane.— Wednesday, Feb. 
15. E. Cowper, esq., on paper making.— Friday, 
17. J. J Searle, esq., on the Drama; both at 
balf-past eight. 

Aldersgate street Institution— Wednesday. Feb. 15, 
at hait-past cight, T. J, Searle, esq., ou the 
Drama, 

Islington Literary ang Scientific Society .— Thurs. 
day, Feb. 16, at eight, Dr. Tiueman, on Di. 
estion, 

Western Literary and Scientific Institution, 47, 
Awicesterquare.— lhursuay Jeb. 16, at hal. 
past сірім, Mr. Sheridan Knowles, on the Drama, 
oplar Institution, Kast India Road. Tuesday, 
Feb. 14, W. Lukeiug, ез), on Electricity, at 
cight o clock. 

Society of Arts, Adelphi.— Tuesday, Feb. 14, the 
Secretary, on the Metallurgical History of Iron, 
Eastern Atheneum, — Wednesday, Feb. 45, C. H 
Purday, esq.. on the Music of Various Nations, 

With Vocal Illustrations, at eight. 


— зы»... 
TO CORRESPONDENTS. 


As we are obliged to po to Press carly in the week 
the favour of several Correspondents were 
obliged to remain unanswercd this мсек 

F. C., P. Siik, or Tissue Paper, Further direc. 


tions will be found in the present Number, 
QUERIES. We lave received several letters containing ап. 
swers to the Query of © G.H. M,* Similar to the 


one we have inserted, 


“ W. V." wishes to know which are the best tree. 
tis :s * upon Natural Philosophy, Mechanics, Al. 
gebra, Geometry, and Trigonometry," 

[Arnotts Elements of Physics —The Library of 
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MECHANISM OF THE WATCH. the whole of the time it is unwinding 

Ir too frequently happens that what|the chain from the barrel is uniform. 
we have the opportunity of witnessing| Its power as a lever increases as its 
every day, does not receive half the| power as a spring diminishes. The 
attention that is bestowed on less in- | fusee alone, however, is not sufficient 
teresting objects which have the ad-|to render the pewer of the spriug quite 
vantage of being presented to our notice | uniform. This is effected by the Scape- 
less frequently. How many persons, | ment, Fig. 2. Underneath the balance- 
for instance, will devote a considerable | wheel a finer hair spring is coiled. This 
portion of their time and attention to|spring is alternately pulled and let go 
examine a curious fossil, or some other| by a motion communicated to the 
rare production, when they have never| wheel, and the spring, by the regula- 
taken the trouble of examining, what|rity of its motions, answers the pur- 
perhaps they have the opportunity of|pose of a pendulum. The notched 
doing every day—the mechanism of а | wheel below is the scapement wheel; 
watch. two projecting pallets on different faces 

Our limits will not permit us to of the axle of the ballance-wheel fall in 
enter into the early history of watches, succession between the teeth of the 
or to describe the progressive improve- | scapement wheel; when one of these 
meuts that have bon made in them. slips off the teeth, and the axle is set 
This subject we must leave for a future| free, the spring recoils, and delivers 
time, and at present describe the me-|the other pallet inco the succeeding 
chanism illustrated on the first page. | notch; and thus the regular motion of 
We are indebted for the desigus to Sir| the spring, without stopping the revo- 
Charles Bell's notes in the last edition | lution of the scapement, regulates the 
of Paley's Theology. time in which the teeth are let loose, 

Fig. 1. represents the moving power | and by this means equalizes the motion 
of the watch. This is the steel spring | ofall the wheels. The ballance wheel 
a, which is enclosed in the barrel в, | and spring move with a quickness 
one end being fixed on the axle in the| which permits the scapement wheel to 
centre of the barrel, and the other to| beat 18,000 in an hour—the common 
the inner part of it, by which meaus|rate of a watch that shows seconds. 
when the spring uncoils, motion is Another form of scapement is shown 
given to the other works of the watch, | Fig. 3. 
which communicate with the hands on] The wheel on the base of the fusee 
its face, as will be presently described.| gives motion to the wheel A, which 
The Fusee is represented at c, round | has 64 teeth ; these fall into the pinion 
this the chain connecting it with the|of the third wheel, B, which has 8 
barrel is coiled. When the watch is|teeth, or leaves as they are technically 
first wound up, the spring within the | called, the wheel itself has 60 teeth; 
barrel is reduced into the smallest | these play into the pinion of the fourth 
compass, and therefore it then ОҒ) wheel с, which has eight leaves. The 
course exerts its greatest force in en- | central wheel going round once in an 
deavouring to uncoil itself from around | hour, the fourth wheel will go round 
the axle. At this time it unwinds the | 60 times in an hour, and with the hand 
chain from around the upper part of the | attached toits axle it will mark seconds. 
fusee, and in order to render the force | This will be more easily understood by 
exerted by the spring as uniform as |referring to Fig. 3. The wheel on the 
possible ; the circumference of the fusee | axis A, to which the minute hand is 
at this part is much less than lower|attached turns round once in an hour. 
down, and the leverage is consequently Its sixty-four teeth play upon the 
less. When the power of the spring | pinion оп the axle в; ав this has eight 
loses somewhat of its intensity, from leaves it will revolve once for every 
having partially uncoiled itself, its|eight teeth of 4, and consequently 
lever power over the fusee is increased | eight times during the whole revoly- 
by the increased diameter of the latter, tion of A, that is an hour. The 
and by this very ingenious contrivance | wheel on the same axle n, has 60 teeth 
the force exerted by the spring during | which turns the right leaved pinion of 
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c; it will therefore turn the axle c seven 
times and a half during one revolution 
or sixty times during the eight revolu- 
tions which B makes in one hour. 

In order to remove the hour hand, 
instead of motion being conveyed from 
the teeth of the wheels to the leaver of 
the pinionlas just described, the reverse 
takes place, power is communicated 

from the pinions to the wheels. The 
wheel 4 in Fig. 4, goes round once іп 
an hour, and the axle of this wheel 
passes through the dial and has the 
minute hand attached to it. The 
pinien of this wheel, called the cannon 
pinion, has 10 leaves which play, 
during the hour upon a wheel B having 
40 teeth, which accordingly is moved 
round only once in four hours. The 
wheel в, has а pinion of 12 leaves 
working into a wheel of 36 teeth, and 
must therefore make three revolutions 
to cause that to revolve once. But as 
the former B, requires four hours for 
oue revolution, it must occupy twelve 
in making three, and consequently the 
36-toothed wheel will take twelve hours 
to complete one. To its axle therefore 
the hour hand it attached. This axle 
is a cylinder which encloses the axle of 
the minute-hand so that both revolve, 
indicating the hours and minutes on 
the same circle of the dial. We cannot 
are the room necessary for a descrip- 
tion of the works of the watch com- 
plete ; these with some further remarks 
and another engraving, we shall give 
next week. 
анын 
NATIONAL BATHS. 
Tanz аге few cities inthe world so 
destitute as London of the means for 
promoting personal cleanliness by 
means of bathing. This is the more 
singular, because there is certainly no 
capital in which cleanliness is more 
strictly observed, than in our own me- 
tropolis. While, however, the inha- 
bitants of Constantinople, and St, 
Petersburgh, have every facility af- 
forded them for improving their health, 
and increasing their enjoyments by 
means of a bath, a denizen of “ the 
metropolis of the world” has till very 
lately, been almost without this neces- 
sary appendage to every city and large 
town. It is true that those who сап 
swim may enjoy themselves in the 
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Serpentine, but where is the poor fel- 
low who cannot swim to go to, and 
where those whose constitutions will 
not allow them to plunge into a cold 
bath with impunity? Baths are not 
required only for those who can swim. 
It is necessary that every person who 
wishes to preserve health should fre- 
quently wash the whole body, aud it is 
in order to enable every one to do this 
that baths are required. We know 
however very many persons who never 
do this, and yet they do not suffer, 
from illhealth ; it would notwithstand- 
ing be folly to suppose that bathing is 
unnecessary. The skin hes a certain 
office to perform, it throws off a cer- 
tain quantity of perspiration. The 
quantity of useless matter thus re- 
moved from the system, and also the 
importance of the function, we have 
previously described in the first article 
on the “ Human Body," and need not 
therefore now recapitulate. 

But it must be borne in mind that 
unless the skin is kept in a healthy 
state, by frequent ablutions, it is not 
fitted to perform this function in a 
proper manner: the lungs and intes- 
tines are then made to effect what 
should be done by the excretory vessels 
of the skin, and from this cause a tri- 
fling cold, or slight attack of indiges- 
tion, is often productive of most serious 
consequences ; when if the skin had 
been allowed to perform its proper ac- 
tion, nothing of the kind would bave 
taken place. "These facts are sufficient 
to show the importance of bathing, 
and it has frequently been regretted 
by  Philanthropic individuals, and 
members of the medical profession; 
that the few baths in London, and the 
high charges for subscribing to them, 
prevented the great majority of the 
inhabitants attending so much to the 
cleanliness of their persons as they 
otherwise would have done. 

We are happy to be enabled to 
direct the attention of our readers to an 
establishment which appears calculated 
to remedy many of the evils just de- 
scribed. We have lately had the plea- 
sure of visiting the National Baths, 
Westminster Bridge Road, where not 
merely the gentleman, but the me- 
chanic, can enjoy the pleasure of a 
tepid bath, for a sum that they can 
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both afford. The baths are formed on 
what was formerly the Lambeth market. 
The entrance fee to one isa shilling, to 
the other three pence. The shilling bath 
is 210 feet long aud 60 feet wide. 'The 
Mechanics' Bath, as it is called, covers 
12,000 superficial feet, and ів supplied 
with 10,000 gallons of tepid water per 
hour. We have been informed that this 
water in comparison was found much 
clearer than that supplied to the house 
for domestic purposes ! Now, when it is 
considered at how great an outlay of 
capital all this has been effected, we 
think the proprietors are entitled to 
much praise for conferring a substantial 
benefit on the working classes, by ena- 
bling them to avail themselves of the 


men. If steam carriages could ulti- 
mately be brought to such perfection 
as entirely to supersede draught-horses 
on the common roads, there would be 
food and demand for eight millions of 
persons. - But when we take further 
into consideration, that lowering the 
expense of carriages would enable us to 
extend cultivation over soils which 
cannot now be profitably tilled, and 
would have the further effect of ena- 
bling us to apply, with a profit, addi- 
tional portions of labour and capital to 
the soils already under tillage, Í think 
it not unfair to conclude, that were 
elementary power on the common roads 
completely to supersede draught- 


horses; the population, wealth, and 
advantages of the bath for the trifling power of Great Britain would at least 
charge that is required for admission. doubled.” 


We understand that on Sunda morn- 
ings, and after 4o'clock in the afternoon, 
when the baths are open, the number 
who visit it show how highly the benefit 
is appreciated. At present this bath is 
undergoing repairs, but will be opened 
again shortly. We hope soon to see a 
similar bath established at the East end 
of London; we are only aware of one 
tepid bath— near the City Road, but that 
is too expensive for the artizan to visit 
frequently. 

It is principally to the mechanics' 
bath we Ж“ described, that we wish to 
draw attention, butthe shilling bath is a 


The evidence of Mr. John Farey, 
engineer, on the Subject, but more par- 
ticularly with reference to steam car- 
riages on common roads, will be read 
with interest, 

He says, “Steam power will propel 
а carrage as cheaply at a quick rate 
ав at a slower rate; that fact is proved 


to bear quick motion without being 
overloaded with weight of machinery. 
That will be one of th 

tages over horse labour, which becomes 
noble structure ; like the former bath, | more and more expensive as the speed 
it is constructed of stone, and contains is increased. There ig every reason to 
107 dressing boxes! It is also lighted | expect, that in the end the rate of tra- 
with gas, so that the bath can be enjoyed | ve ling by steam will be much guicker 
in the evening as well as the morning. | than the utmost speed of travel ing by 
There is a cold plunging-bath attached horses: in short, that safety to travel- 
for those who prefer it to the tepid-bath. | lers wil] become the limit to speed as 
The whole establishment is certainly on | isnow the cage on railways.“ 
a larger scale than any we have ever “ What is your opinion as to impel- 
seen or heard of in this country. ling waggons by steam?"-* I have 

о considered that at all in detail, 

an i i 
ADVANTAGES OF STEAM CONVEYANCE. upon the subjecta The ee or ence 
CoLoNEL ToRRENs, M. P., in his evi- 


ing passengers or goods at a quick 
dence before a committee of the House Speed, as is done by stage-coaches or 
of Commons, made the following ob- | vans, will be always so much higher 


servations with reference to the em- | than the prices of carrying an equal 
ployment of steam as a means of | weight at a slow speed, as is done by 
conveyance instead of horses. It has waggons, that I see no inducement to 
been supposed, that there are employed attempt steam-waggons, which I think 
on the common roads in Great Britain | would present almost all the same 
one million of horses ; and a horse, it is | difficulties as steam vans. According 
calculated, consumes the food of сіре | to theory, the cost of carriage by steam 
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will (as I have stated) be proportionate 
to weight and distance, without regard ' 
to 
convey a coach loaded with two tons 


to speed of motion; for instance, 


for a distance of ten miles only, the 
same fuel will be consumed and the 
same wear of machinery will be occa- 
sioned whether that distance is run in 
one hour or in four hours. The wages 
of engineers, conductor, and guard, 
will be only one-fourth with the quick 
speed, and the first outlay in machi- 
nery woüld be only one-fourth, because 


four times as many engines must be on 
, with their attendants at the | like horse corn. 


the road 
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ап excitement which mduces the inju? 
dicious setting up of more coaches than 
are wanted for an average of all sea- 
sons; and for the reasons above stated, 
their expenses when once set going, 
cannot be reduced to meet bad times. 
The adoption of steam-coaches will 
set the trade free from its great com- 
mercial difficulty, because they can be 
laid up and kept idle without consider- 
able loss, and brought out again when 
wanted without any new outlay ; also 
fuel does not fluctuate either in price 
or quality to any considerable extent 
In short, the capital 


same time, to do the work at a slow | embarked in a steam-coach trade will 
speed, as at a quick speed; but the not be so epic wasted as at present 


money earned by the carrier at the 


in horses. Owing to the great number 


slow speed will be only a small part of horses which must be first bought 


of what would be earned at the quick 
в Ag 

** Taking into consideration the com- 
parative expense of horse-carriages 
and steam-carriages, do you suppose 
that steam-carriages will be able to 
run for half the charges of horse car- 
riages?""—“ My own idea is that 
steam-coaches will very soon after 
their first establishment, be run for 
one third of the cost of the present 
stage-coaches ; but to become a busi- 
ness at all, it must necessarially be a 
business which will offer strong in- 
ducements to persons to imbark in it; 
and to do that, the rate of profit must 
be very much greater than that which 
is commonly expected to be realized 
by the proprietors of stage-coaches ; 
their present trade affords a less profit 
on the capital and trouble of manage- 
ment probably, than any other sort of 
business which is carried on with spirit 
in this country. The great reason of 
that is the constant loss by destruction 
of horses, the fluctuations of the price 
and quality of horse-keep, and the im- 
possibility of reducing stage-coach es- 
tablishments in times when travelling 
business is flat; because the horses 
must be kept and men to attend them 
at all events, and the loss of running a 
coach half employed is not so great as 
suspending it, and keeping the horses 
idle en short allowance, till better 
times come round. The profit of stage- 
coaches which load well is very high, 
particularly in the fine travelling sea- 
son, and that occasional profit creates 


aud then kept to do the same work as 
one steam-coach, the first outlay in 
stock will be very small in steam- 
coaches, compared with horses, the 
same of stables, hostlers and harness. 
The daily expenses of fuel and attend- 
ants will be very much less than that 
of horse keep and attendance; the 
wear and tear of the coaches and all 
that is coachmakers' work will be only 
the same as at present, but the wear 
and tear of engine and machinery, 
though a very expensive item on each 
engine, will be nothing to compare with 
the present repairs, loss and decay of 
horses, because the number of engines 
is so small. Stage-coach horses require 
to be all renewed every years, 
notwithstanding a heavy annual ex- 
pense for what may be called repairs 
of horses; viz. harness, shoeing, and 
farrier. Engines with an equally 
heavy annual expense of repairs to that 
of horses will, when perfected, be kept 
up thereby in such a state as to last for 
many years without renewal. The 
metal parts of machinery only wear at 
pou places, which are capable of 

ing repaired or renewed, so that 
they become as good es new ; but a 
horse when worn to disease at any 
part, feet, eyes, or lungs, becomes in- 
capable o? stage-coach work for ever 
afterwards." 

— — 


THE HUMAN BODY. 


FOUKTH ARTICLE. 
in our former papers on the Blood, we 
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have described its general and vital qua- 
lities; we have now to examine its che- 
mical constitution. Directly it is drawn 
from the body it coagulates ; it separates 
into a solid called the crassamentum or 
clot, and a fluid termed serum. 

The crassamentum or clot after a short 
period undergoes a change; the lower 
portion of it will be found to consist 
almost entirely of the red particles we 
havepreviously described, and the upper 
part of a substance termed Fibrin. The 
flesh of all animals is composed of fibrin. 
If we wash a piece of flesh until its red 
colour disappears, it will be found to 
resemble in many particulars the fibrin 
of the blood; and when examined by 
the anatomist, is found exactly similar to 
` the fibres of which the flesh of animals 
is composed, when these fibres are di- 
vested of their coating of cellular tissue, 
and red colour. The manner in which 
the blood forms fibrin, is asserted by 
several eminent physiologists to be as 
follows. While the blood is circulating 
in the web of a frog’s foot, or inthe wing 
ofa bat, an immense number of minute 
globules may be observed in it, by the 
aid of a tolerable good microscope. 
These globlules are not confined to the 
blood of such creatures as a bator a 
frog only, they exist in our own and 
consist of a vesicle with an exterior red 
coating. When the blood coagulates 
these globules burst; the red covering 
sinks to the bottom, and the colourless 
vesicles are said to adhere to each other 
and form themselves into fibres; these 
uniting together form muscle. Whether 
this be a true explanation of the forma- 
tion of the flesh of animals or not, it is 
certain that fibrin is one of the most 
important constituents of the blood. It 
is found in all organized bodies, even 
where the blood is colourless, and is 
therefore evidently more important than 
the red particles. 

The Serum or fluid in which the fibrin 
floats aftercoagulation. It is composed 
almost entirely of albumen, and a few 
salts. Albumen forms the white of egg, 
and this and the serum of the blood 
therefore very nearly resemble each 
other. If we eS post white of egg to a 
certain degree of heat it coagulates ; the 
same effect is produced on serum under 
similar circumstances. The acid also 
coagulates it the same as they do albu- 
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men. Itis rather sin r that carnivor- 
ous and other ferocious animals have 
but little serum in their blood, while 
timid animals, on the contrary, have a 
great deal. Albumen is the material 
out of which some of the most important 
tissues of animals and vegetables are 
formed. These we shall describe another 


time. 

While the blood is coagulating a va- 
pour rises from it which has been Termal 
the Halitus. Thisisgenerally considered 
as a constituent of the vital fluid, 
although it appears to be merely a por- 
tion of the fibrin or red particles in an 
aeriform state. It is of a most disgusting 
odour ; to it the butchers’ shambles owe 
their unpleasant smell, and after a great 
battle, the air round the spot where it 
has been fought is said to be most offen- 
sive. 

The last constituent of the blood re- 
maining to be described, is what is well 
known as the gravy of meat. It is term- 
ed the Serosity of the blood, and may be 
obtained by coagulating the serum, and 
after cutting it in slices, subjecting it to 
pressure. When we place a joint of 
meat before the fire to roast, the albu- 
men it contains is coagulated, and when 
we cut it the serosity or gravy is ac- 
cordingly given out. 

. We have stated that every portion of 
the body is formed from the blood, and 
the reader must have seen that some of 
the constituents of the body, such as 
fibrin, exist almost ready formed. The 
manner in which the other portions of 
the human frame, such as bone, &c. 
are formed from the blood, will be better 
understood if we give the result of the 
analysis of some of the more important 
substances of which the body is com- 
posed. 

Berzelius, the most eminent chemist 
of the present day, gives the following 
as the analysis of the blood itself. 


RED PARTICLES. 


Oxide оЁІгоп.............. 500 
Subphosphate of Iron... 2:5 
Phosphate of Lime and 
pure Magnesia......... 6:0 
Pure lime . . 900 
Carbonic Acid and loss. 16:5 
100 
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FiLRIN. 


Carbon 53360 
Oxygen. . 19683 
Hydrodgen ............ 7'021 
Azote..................... 19:934 


100 
SERUM. 
Water 9050 
Albu men . 800 
Muriate of Potass and 
Sod a 6.0. Lactate of 
Soda and Auima Mat- 
ter 40 „% 100 
Soda, Phosphate of Soda 
and animal matter... 41 
Loss 09 


1000:0 


Out of these various substances, and 
a few that are created by their combina- 
tion with each other, every part of the 
body is formed : for instance, bone con- 
sists principally of albumen and phos- 
phate of Lime, these both exist in the 
blood ; cartilage is only another form of 
albumen ; which also principally consti- 
sutes the cellular tissue. Some of the 
secretions are formed by the decomposi- 
tion of the components of the blood, and 
their reunion in different proportions, 
by which, of course, different substances 
are produced. ^ The body, however, is 
entirely composed of oxygen, hydrogen, 
carbon, and azote. These combinations 
produce the following substances. 


1 Gelatine. 6 Resin. 
2 Albumen. 7 Sugar. 
3 Mucus. 8 Oil. 

4 Fibrin. 9 Acids. 
& Urea. 


Some of these exist in the blood ready 
formed, others are formed out of it, in 
its passage through the different glands 
in which the secretions are elemented. 
Itis in the very minute branches of the 
blood vessels that these changes are pro- 
duced, and the capillaries have therefore 
very properly been termed the artificers 
of the body ; the blood is the material 
but the minute blood-vessels are the 
builders. It is in them that the blood is 
changed into different substances we 
have just described, and a most delight- 
ful study it is to endeavour to find out 
the means by which these extraordinary 
effects are produced. 
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TO BREW CHEAP BEER. 


Tue following receipts for brewing 
beer very economicaliy, will probably 
be acceptable to many of our readers. 
We found the receipts in a number of 
the Gardeners’ Magazine, and think 
their correctness may be relied on 

West india molasses is the best for 
the purpose. It is a kind of treacle 
which is sold as it comes from the 
West Indies, and is known by a gritty 
substance at the bottom of the cask, 
more or less like sand, which substance 
is, in truth, an imperfect sugar. Com- 
mon treacle wil do as well if the 
quantity be a little increased, say one 
pound in six or seven; butthe best 
article of all is the coarsest brown 
sugar you can get; it is better than 
the higher-priced for this purpose; and 
you may use one pound in six less of it 
than of the West India molasses. It is, 
however, dearer upon the whole, though 
still much cheaper than malt. In making 
beer from unmalted barley, it is neces- 
sary to take good care not to use the 
water too hot, as, if it be, the barley will 
set, that is, become pasty, and not allow 
the water to drain off. Be very parti- 
cular about this; a little oat chaff well 
mixed with the barley will go a great 
way to preventthis accident. 

1 Raw Barley and Molusses.— The 
use of raw grain with molasses, for 
making beer, is a most valuable disco- 
very for the middle clases. Put a peck 
of barley or oats into an oven after the 
bread is drawn, or into a frying pan, and 
steam the moisture from them. Then 
gnnd or bruise the grain roughly (not 

ne), and pour on it 2} gallons of water, 
so hot as to pain the finger smartly. 
Mash it well, and let it stand three hours. 
Then draw it off, and pour on every two 
gallons nine of water, rather hotter than 
the last ; but not boiling (say not above 
11 Mash the liquor well, and let it 
stand two hours before you draw it off. 
Pour on afterwards 2 gallons of cold 
water; mash well, and draw off. You 
will have about 5 gallons. Mix 7 pounds 
of West India molasses in 5 gallons of 
water; tix it with the wort from the 
barley ; then add 4 oz. of hops, and boil 
one hour aud a half. When cooled to 
blood heat, add a teacupful of yeast; 
cover it with a sack, and let it ferment 
eighteen hours. In fourtcendays it will 
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be good sound fine beer, quite equal in 
strength to London porter or good ale. 
The nine gallons of beer will cost— 
1 peck of barley, 1s. 3d. > 7168. of mo- 


to endeavour to get an act of incorpora- 
tion, though the capital to be raised is 
small. We wish they may get it! 


lasses, Is. 6d. to 28. ; 4 02. of hops, 3d.: — 
in all, 3s., or at most, 38. 6d. INSTITUTIONS, 
2. Malt and Molusses.— Pour 8 gal- жезбен 


lons of water at 170° on a bushel of malt. 
Mash well; let it Stand three hours; 
draw it off, and then add 8 gallons more 
water at 196°. Mash, and let it stand 
two hours: add 8 gallons of cold water 
the grain, and let it stand three hours 
and a half. Mix 9g pounds of West 
India molasses in 90 gallons of water, 
and boil the whole with 9 pounds of hops 
fortwohours. When the liquor is cooled 
down to 85°, add half a int of yeast ; 
cover it with a sack, stir it well, and let 
it ferment twenty-four hours. ]n pro- 
per time you will have 36 gallons of 
good ale for—] bushel of malt, 9s. ; 
28lbs. of molasses, 68. to 88. ; 9lbs of 
hops, 2s.: in all, 178., or, at most, 19s. 
S. West India Molasses only.—Mix 
14 pounds of West India molasses with 
11 gallons of water; boi] it for two hours 
with six oz. of hops. Let it become 
quite cool; add a tea-cupful of yeast, 
Stir it up, and cover it over with a sack, 
to keep it warm. Let it ferment sixteen 
hours, put it into a cask, and keep it 
well filled up ; bung it down in two 
days, and in seven days it will be fit to 
ink, and be stronger beer than London 
porter. This is the simplest of all; a 
washing copper and a tub, or even a 
large tea-kettle, only bein requisite, 
Thus 9 gallons of beer can be made: 
14lbs. o molasses, 38., or, at most, 4s. ; 
6 oz. of hops, 44d. : in all, 3s. 44d., or, 
at most, 48. 44d. 
A small quantity of copperas, or vitro] 


LECTURES DURING THE WEEK. 


London Institution, Finsbury Circus.—Thursday 
afternoon, Feb. 23, at one o'clock, R, Addams, 
esq., on Acoustics. 

London Mechanics Institution, Southampton- 
buildings, Chancery -lane, — Wednesday, Feb. 
22, E. Cowper, esq., on Common Weaving.— 
Friday, Feb. 24, Election of Officers, both at 
half-past eight. 

Western Literary and Scientific Institution, 47, 
Leicester-square.—Thursday, Feb. 23, at half- 

ast eight, Mr. Buckingham, M. P., on Oriental 
istory. Í 

Aides conte chess Institution—Wednesday, Feb. 22, 
at eight, T. J. Searle, esq., on the Drama. 

Islington Literary and Scientific Society.—Thurs- 
day, Feb. 23, at eight, Dr. Trueman, on Diges- 
tion. 

Eastern Atheneum, Stepney Square.— Wednesday, 
Eeb. ?2, C. H. Purday, esq., on the Music of 
Various Nations, with Vocal Illustrations, at 
eight. 

Poplar Institution, East India Road.—Tuesday, 
Feb. 21, W. L ning, esq., on Electricity, at 
eight o'clock. 

Westminster Mechanics’ Institution, Grosvenor 8t., 
Millbank Row.— Tuesday, Feb. 29 8. Logan, 
esq., on Phrenology, at eight, 

Kentish Town Mec nics’ Institution.—Monday, 

Feb. 21, 8. Logan, esq., оп Phrenology, at eight. 


— Шы» 
TO CORRESPONDENTS. 
“К.Р. R.” We shall perhaps be able to make use 


of his paper for some future Number. 


“ Bwolby," says, “І am desirous of knowing the 
velocity of ignited gunpowder, supposing an 
equal quantity placed regularly along a fiuited 


We are much obliged to “J. R. 8.” for his note. 


“Young Balloon's" Letter did not reach us in time 
for insertion with the others on the same subject. 


We shall be h Py to do all in our power to assist 
the “ Westminster Mechanics' Institution. 


The third letter of ** Mr. Rough's" shall be inserted 
in a Number or two. 

A letter “ол the evils Produced by Machinery. 
and showing that the working clases have been 
more injured than benefited by it,” shall be in- 
serted next week. 

„W.“ should have written to us by Monday. We 
are obliged to go to press early in the week. 

If the books are forwarded to us by "M. М.” we 
shall be happy to notice them, 


The articles of those Correspondents we have not 
answered individually are accepted. 


to give beer a head, and make it drink 

рее and lively. It is not necessary, 
ut it is not unwholesomein any respect. 

—Y. A. B.— Gard. Mag. | 


^ 


— с eed 
AERONAUTIC SOCIETY. | 


A Society bearing this title has recently 

en established. Their object is to 
facilitate the Survey of countries, and 
perhaps make balloons useful in time of 
war. We are informed that they intend 
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DOUBLE-ACTING ENGINE. 


Or those who have contributed to the 
improvement of this vast machine, 
beyond all others must be ranked James 

att, who was originally a mathemati- 
cal instrument maker in the city of Glas- 
gow. In 1765, he was employed to re- 
pair the model of Newcomen's steam- 
engine, belonging to the university of 
that place; and while examining this 
imperfect apparatus, he observed the 
immense loss of steam occasioned hy its 
admission to the cylinder. just cooled for 
condensation. He found’ that acertain 
number of cubic inches of steam, gene- 
rated in the boiler, did not Operate as 
they ought in Producing a vacuum. In 
act, he ascertained by experiments, 
that one half of the steam of the boiler 
was lost by its being condensed in the 
cylinder previously cooled. 

He therefore resorted to several dif- 
ferent contrivances in order to prevent 
this condensation. He first made a 
wooden bottom to the piston, and then 
made the cylinder wholly of wood. He 
afterwards inclosed it with a packing of 

emp, to prevent the escape of heat by 
radiation, and finally introduced the im- 
portant improvement of condensing the 
Steam ina separate vessel, by which 


itis obvious that the pressure cannot be 
greaterthan about 15188. to the Square 
inch.; but by admitting steam above the 
piston, and thus effecting its depression 
independent of atmospheric Pressure, as 
in the above diagram, the force with 
which it is driven down can be increased 
to an almost unlimited extent. 

The cylinder 4 is furnished with а 
steam-tight piston, the rod of which is 
connected with the working beam. This 
Cylinder, instead of being open at the 
top, like that in Newcomen's steam. 
engine, is airtight. ‘The steam is ad- 
mitted from the boiler througha Pipe, of 
which the orifice ig Seen at B. Below 
this opening is situated the throttle. 
valve c, which regulates the quantity of 
steam admitted through the steam- pipe 

y closing or opening in proportion to 
the divergency of the governor, with 
which it is connected, in a manner we 
shall hereafter describe. Тһе steam 
passes through the box n D, and enters 
the cylinder either above or below the 
piston, according to the situation of the 
sliding valve, or bridge e, contained in 
the box, which being elevated or de- 
pressed by the motion of the toothed 
arch, working into the teeth ofthe valve, 
alternately opens and closes the aper- 
tures which communicate with theu 
per and lower parts of the cylinder. In 
the figure, the lower aperture P is open 
to the steam box, and the steam is en- 
tering beneath the piston in the direc- 


admirable principal, in the practical de- 
velopment of which, it is stated he re- 
ceived considerable assistance from the 
celebrated Dr. Black, whose discoveries 
on the subject of heat then excited the 
general attention of the scientific world. 
The first improvement then made by 
Watt consisted of the addition of a con- 
densing cylinder, into which the steam, 
atter raising the piston, was allowed to 
pass, by opening a valve, where it con- 
densed without lowering the tempera- 
ture of the working cylinder, The next 


through the aperture m, to the pipe 
through which the steam passes into the 


piston, while the aperture р is placed in 
communication with the condenser, into 
which the steam passes from the lower 
part of the cyliuder during the descent 
of the piston: By this admirable con- 
trivance, the upper and lower parts of 
the cylinder were alternately made to 
communicate with the steam-box апа 
the condenser, and the piston being both 
elevated and depressed by the power of 
Steam alone, the machine, in the hands 


piston, instead of the pressure of the at- 
mosphere. This was effected by ad- 
mitting thesteam both above and below 
the piston, in a manner which may be 
understood by an examination of the 
diagram. 

When the piston ің merely pressed 
down by the weight of the atmosphere, 
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of Mr. Watt, became a real steam- 
engine. All these improvements were 
secured to Mr. Watt by right of patent. 


— 
To the Edilor of the Penny Mechanic. 


Sır, — Having formerly been the pupil 
of Mr. G. Pocock, and therefore neces- 
sarily having had frequent opportunities 
of inspecting and riding in his kite car- 
riage, the following brief account of it 
may be interesting to your readers. 

The kites were full five feet in height 
and proportionably wide, they were 
covered with linen instead of paper, and 
had so much power, that one of them 
could drag a man across a field without 
his having power to stop himself. They 
were fastened to the carriage by means 
of cords, and could be drawn in at plea- 
sure. The carriages were made as light 
as possible, something in the shape of an 
invalid's chair, only on four wheels, and 
capable of containing three persons; 
they were guided in the same way as a 
steam carriage. 

I recollect about six years ago I tra- 
velled from Bristol to Gloucester in one 
of these carriages in company with Mr. 
Pocock and a school-fellow, and the 
greatest difficulty we had to overcome 
was the hills, as the force required to 
carry the carriageup a hill, would be too 
great were it upon level ground, so that 
one of us was obliged, when we came 
to any rise, to get out of the vehicle and 
go behind tohelp push itup. We were 
overturned when about two miles from 
Gloucester, owing to our having turned 
a corner too sharply, but happily 
escaped with few bruises, whilst our 
[oor carriage eased of its weight, and 

aving no one to guide it, was dragged 
with considerable velocity across a field, 
and we were some time before we were 
able to overtake it. 

Since that time Mr. Pocock has been 
to London, and showed his carriage to 
some of the Royal Family, who express- 
ed their approbation of it. 

I am, Sir, 
Your most Humble Servant, 
Н. Baker. 


— a 
To the Editor of the Penny Mechanic. 
Sin, — The influence of machinery on 
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the well being of the working classes is 
so important, that I trust you will allow 
me to occupy a portion of your maga- 
zine with a few observations on the 
subject; not beeause I presume I shall 
be able to throw any new light upon it, 
but knowiug your work circulates ex- 
tensively amongst the working classes, 
I hope the remarks may be the means 
of directing their attention to the ques- 
tion that so intimately concerns them. 

The opinion that machinery bas been 
productive of more evil than good, is 
generally entertained by the working 
classes themselves, and seeing that they 
are the parties more immediately ai- 
fected by the introduction of machinery 
I think their opinion has not been treated 
with the consideration it deserves. 
It has been said to be the result of 
ignorance, and in order if possible to re- 
move it, the Society for the Diffusion of 
Useful Knowledge, some time ago pub- 
lished a little work, said to be written 
by Lord Brougham, or Mr. Babbage, 
entitled, “the Results of Machinery, 
namely, cheap production and increased 
employment." Although, Sir, I shall 
no doubt subject myself to be classed by 
some persons amongst the ignorant, if 
not the mischievous portion of society, 
by the remarks I am about to make, yet 
l am so firmly convinced of the truth of 
my proposition, that I shall brave all 
this, and more— be ready to answer any 
objection that can be raised against the 
point I maintain. 

This is, that the iutroduction of ma- 
chinery has always been more pre- 

judicial than otherwise to the working 
classes. I must beg it to be observed, 
that I alluded particularly to the work- 
ing clusses. That machinery has been 
highly beneficial to the society at large, 
that without it we should not possess a 
tithe of the comforts we now enjoy, and 
thaton itsimprovement, we must depend 
for the social, moral, aud political im- 
provement of society, 1 am at once 
ready to admit; but this does not at all 
affect the opinion I have just expressed, 
as I shall presently show. 

The term machinery has been ap- 
plied to every instrument by which man 
seeks to increase or render more avail- 
able his physical strength. 1 might draw 
a distinction between a tool and a ma- 
chine, but for the sake of the argument, 
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I am willing to admit that a spade, or a 
hammer, is as much a machine as the 
spinning frame, or the printing press. 
The effects produced on the working 
classes by their introduction are how- 
ever widely different. The first may 
assist without injuring the labourer ; 
the latter by performing his work, 
necessarily deprives him of his means of 
subsistence. 

Those who look to the more extended 
employment of machinery for the ge- 
neral improvement of society, point out 
as one of its greatest advantages, that it 
lessens the demand for human labour; 
and, say they, when machines shall be 
constructed so efficiently that the vari- 
ous servile occupations now performed 
by human labour, shall be performed by 
them, then will every man be able to 
devote himself to the acquisition and 
diffusion of knowledge, and the greater 
portion of misery and vice that now 
exist will be removed! Whether such 
a consummation “so devoutly to be 
wished,” will ever be effected by machi- 
nery, or by anything else, it is not ne- 
cessary here to inquire, for even ad- 
mitting it to be probable, it does not in 
the slightest degree invalidate the pro- 
position I have laid down, on the con- 
trary it confirms it. This I may prove 
by the first paragraph in the little work, 
on the Results of Machinery, I have 
just spoken of. In the year 1827 the 
Committee of the House of Commons 
was appointed to examine into the sub- 
ject of emigration—that is, to see 
whether it was desirable and practicable 
to remove distressed labourers from the 
United Kingdom to distant places, 
where their labour might be profitably 
employed to themselves and others. 
The first person examined before the 
committee was Joseph Foster, a work- 
ing weaver of Glasgow. He told the 
committee that he and many others, 
who had formed themselves into a so- 
ciety, were in great distress ; that num- 
bers of them worked at the hand loom 
from eighteen to nineteen hours a day, 
and that their earnings at the utmost 
did not amount to more than seven shil- 
lings a week, and that sometimes they 
were as low as four shillings. That 
twenty years before that time they could 
readily earn a pound a week by the 
same industry, and that as power-loom 
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weaving hud increased, the distress of the 
hand-weavers also had increased in the 
same proportion. A power-loom is one 
worked by machinery, and not by the 
hand of man. The committee then 
asked Joseph Foster whether he at- 
tributed the insufficiency of the remu- 
neration he received for his labour to the 
introduction of machinery ? To this he 
answered that he did, but he did not 
consider the introduction of machinery 
objectionable, and was perfectly aware 
that machinery must go on, will go on, 
and that it is impossible to stop it.” 

By Foster's evidence we perceive the 
tendency of machinery. The power- 
loom can weave more rapidly and eco- 
nomically than the hand-loom, one of 
the former can, perhaps, supply the 
place of twenty or a hundred. of the 
latter—the demand for human labour 
is therefore diminished—but what is 
the result to the working classes? 
Why, Joseph Foster who formerly re- 
ceived a pound a week, is glad to get 
six or seven shillings. Is not the same 
result to working men invariably pro- 
duced by the introduction of machi- 
nery? Is not the working man invari- 
ably the sufferer ? 

It may perhaps be said, that as ma- 
chinery lessens the cost of production, 
therefore, though the wages of the 
workman may be reduced, yet as he 
can procure the necessaries and luxu- 
ries of life more cheaply, the benefit 
arising from that circumstance is suffi- 
cient to counterbalance the distress oc- 
casioned by the reduction of wages. A 
little consideration will show the fallacy 
of this assertion. Will any one maintain 
that Joseph Foster, or any of the hand- 
loom weavers who are now so dreadfully 
distressed, can procure the necessaries 
of life as easily with the trifle they at 
present earn, as they could when the 
wages were higher, though the necessa- 
ries may have been dearer? If so why 
are they distressed ? 

In conclusion permit me to observe, 
that the great error, I conceive, into 
which persons fall when considering 
the effects of machinery, is this—they 
see the comforts it has procured for 
themselves—they see that it tends to 
improve society generally, and they 
therefore overlook its effect upon the 
working classes. In most cases І know 
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that when the cost of any particular else as well as tea: concentrated meat, 
article of manufacture is reduced, there | bread, or liquors of double, or treble 
is always an increased demand for it, strength, could be preserved in them ; by 
but this has seldom been sufficient to | which double the space would be allowed 
call again into employment, as the | for water, the article most wanted (in 
conductors of machines, those who had general) in case of shipwreck. ; 

been thrown out of work when the ma- In stowing these cubical chests, we will 
chines were first introduced, Another аё ш so that tne кс eck is flat, and 
class of workmen is thenemployed ; and pes pide 5 per у попада. 
those who worked on the old plau Г V 


) . the internal cases,) may at the time of 

lave to bear all the distress occasioned | stowage be 2. seagoing raft, 

by the alteration. I and as they are passed forward on the 
I am, Sir, 


deck on which they are to remain, four 
Your obedient Servant, 
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iron bars are to be passed longitudinally, 
through each cube, horizontally. 
Assuming the length of this oblong raft 


- to be thirty feet inside measurement, and 

SHIPWRECKS. twelve broad ; for the bows and stern of 

NO. 1. А this raft, I would have semicircular chests, 

To the Editor of the Penny Mechanic. | the radius of which should be half the 


Sm,—In this article I will explain how 
“ the provision, cargoes, and lives of crews 
and ngers, can be saved from ships 
that are water-logged,” and how they 
“сап be safely brought into роге," See 
p. 85 and 86, b. M. 

In explaining my plan, for saving life 
and property from shipwreck, I will use 
the cubical yard and the cubical foot, as 
my measures. Each of these measures 
must be similar in workmanship, whilst 
their proportions are 8s 27 to 1. The mea- 
sures I speak of, are inside measures, for 
the cubical yard; and outside measures, 
for the cubical inside foot. 

The Chinese tea-chest is a frail, weak 
and leaky structure; but 8 chest made 
of inch boards, and covered with sheet- 
iron, with one iron lining in the centre 
a quarter of an inch thick, and half an inch 
broad, would be a substantial structure. 
Let us, therefore, imagine that a chest of 
this description, one yard every way, 
inside measurement, is constructed ; that 
the centre of the upper face of this cube, 
is a circle two feet diameter; that the 
rim of this circle is в female screw, and 
that the top which fits in it is a male 
screw. Let us imagine, that four iron 
tubes, three quarters of an inch inside 
diameter, are passed through this cube in 


outside breadth of the raft. The bows 
and stern might be all iron, and much 
stronger than the body of the raft. To 
the bows should be affixed a cut-water; 
and to the afterpart a stern post; neither 
should rise or fall below the level of the 
cube; but, in the top and bottom of both, 
screw holes should be sunk, for such pur- 
poses as may hereafter be described. 

These iron bows, being placed foremost, 
with similar holes horizontally, in right 
lines with the tubes, in the cubes, the 
iron bars being past through all, and 
through the cutwater, by nuts, the whole 
is consolidated into one seagoing boat, 
which is divided into four equal, and two 
unequal divisions. The union of these 
four is accomplished as follows, Let 
horizontal tubes, similar to those de- 
scribed, cross the aforesaid tubes at right 
angles, and let their outsides coincide 
with the outsides of the aforesaid internal 
tubes; by these means, and with the as- 
sistance of bars passed through the tubes, 
the whole . ill be consolidated. 

The entire number of bars for tbis raft 
are sixteen long, and forty short. ]t must 
here be carefully observed, that the mea- 
surement of provision “cases of this de- 
scription, is not of necessity confined to 
any particular length or breadth ; but, 


such a manner, that the outsides of the 
tubes, will touch the inside of the cube, 
and that the whole is perfectly water- 
proof. Now the inside measurement of 
this cube being one yard, twenty-seven 
cubes similar in structure, each, one foot 
outside measurement will fit inside this ; 
and by removing the part of the iron bar, 
at the diameter of the top face of the great 
cube, the twenty-seven small ones can be 
atowed away. Now these twenty-seven 
boxes, can each be filled with any thing 


on the position of the hollow tubes, the 
success of all depends: these must be 
placed in right lines with each other, for 
if they are not, the raft cannot be conso- 
lidated. For the stanchions that areto be 
set up, in the centre of the outside of each 
cube, I would sink perpendicular hollow 
tubes; and the first upper six inches of 
these tubes should be a female screw, the 
lower six inches of each stanchion should 
be a male screw ; in the centre of which, 
or, immediately above the screw, there 
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should be a joint that would allow the 

stanchion to be turned down on the deck, 

and secured by a spring that would 

colapse the eye-bolt. There should be 

only one stanchion in the centre of the 

outside of each cube. 

The head and stern parts, we will now 
call the forecastle and poop. іп the 
former, the anchors and chain cables may 
be stowed ; and in the latter, the sails 
and rigging can be kept. A central case, 
the whule length of the raft, of any breadth 
from one foot, to two or three feet, may 
be reserved for the masts ; and this central 
case, being made stronger than the cubes, 
the hatches of it will be oblong squares, 
which may be made into one opening by 
moveable beams, that can be secured by 
screws at pleasure. Thehatchets may be 
made to fit in on the upper rim of the 
central case, and with the solution of India 
rubber, the whole may be water-proof ! 
The right angular horizontal tubes in the 
central case, being in right lines with the 
tubes in the cubes, the central case may 
be six inches, or nine, or twelve, below 
the lower part of the cubes. "This will 
answer (if of the proper length), for a step 
for the cutwater and stern post, in both 
of which are countersunk holes for screws 
as before mentioned. 

Steps for the mast or masts, (according 
to the size) may either be made in the 
bows or poop; or in the central piece; 
or in all. Now it is evident that all the 
parts of this horizontal raft, if not covered 
by lumber or other stowage, can be easily 
got at, whilst the ship is prosperously 
pursuing her voyage ; but in the event of 
striking against a rock, the locality of 
the raft, would occasion the raft and all 
the cargo, on the present system, to be 
lost ! But, by animprovement on the pre- 
sent system of building, (not in shape but 
in conveyance) the ship, the cargo, and 
the crew, in nineteen cases out of twenty 
can be saved, if made of good timber, or 
of metal that will not injure the flavour 
of the tea. The cubical chests will last 
one hundred voyages to India; and by 
printing instructions for saving life from 
shipwreck, and by pasting them on two 
sides of each cube, large and small, and 
by covering the whole with a transparent 
solution of India-rubber, kings, statesmen, 
philosophers, mechanics, and seamen, 
could receive that knowledge which 
would enable them to save life and car- 
goes from distruction by shipwreck. 

I remain, Sir, 
Your obedient Servant, 
M. Rovau. 


MECHANIC. 
ADVANTAGES OF STEAM CONVEYANCE. 


“Or course, a steam-carriage going 
slower than ten milea an hour will be 
more expensive to travel, on account of 
the greater expenditure of fuel?"— 
* No ; the consumption of fuel, accord- 
ing to time, would be as much less as 
the motion would be slower ; so that the 
consumptiou of fuel, according to dis- 
tauce, would be the same, whether fora 
quick speed or for a low speed; but 
when profit is considered, every thing is 
in favour of quick speed; because all 
goods carried slow must be carried 
cheap ; and quick conveyance will bear 
the highest price of carriage, on account 
of the expense of going quick by horses. 
For instance, a ton of goods may be car- 
ried a mile by steam-power with a cer- 
tain consumption of fuel, but it should 
take no more fuel to carry it a mile at 
the rate of two and a half miles an hour 
than at ten miles an hour; there is 
some qualification to be made in that 
statement according to the state of the 
roads ; it will be true if they are hard 
and good, but if they are heavy, the 
expense of fuel will be a little more for 
the quick speed than for the slower : 
speed; and it is to be also understood 
that the engines must be suitably pro- 
portioned for attaining quick speed, be- 
cause engines which are only adapted for 
slow motion do not work on so great an 
advautage when they are urged to work 
quick, as when they are worked at or 
below the speed which the proportions 
oftheirparts are adapted to move with; 
nevertheless, that extra expense of goiug 
quick by steam-power will be but small, 
and nothing like the increased cost of 
travelling quick with horses ; for horses 
have only a limited speed at which they 
can travel if they have no load to carry 
or drag after them, the whole of their 
muscular strength being then required 
to advance the weight of their own 
bodies; the speed with which stage- 
coaches now travel approaches so near 
to the speed with which the horses could 
travel without any load, that their force 
of draught becomes very small. II all 
cases horses lose force of draught in a 
much greater proportion than they gaiu 
speed, and hence the work they do be- 
comes more expensive asthey goquicker. 
The quickest stage-coach travelling is 
now at the rate of cleven miles an hour, 
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and that appears to be very near to the 

utmost limits which nature bis prescrib- 
ed for animal exertion ; for those horses 
require renewal ofthe whole stock every 
two or three years. This is a comparison 
of steam- power and horse labour, during 
the time that each is actually in opera- 
tion; but the real difference between 
the performance of a steam-engine and 
that of a set of horses will be found to be 
very great, when it is considered, that 
by having one spare steam-coach for 
every twoor three which are on the road, 
those coaches can travel continually all 
the year round, during fourteen or fif- 
teen hours in every twenty-four hours, 
without any intermission, except stop- 
ping for one or two minutes to take in 
water at every stage of about seven or 
eight miles; and thus each steam-coach 
can travel 140 or 150 miles a-day; 
whereas a set of fourstage-coach horses 
can only work during seven hours and 
a half out of every twenty-four hours, 
oreach horse canrun fifteen milesa-day, 
and that exertion wears them out very 
soon. A cart-horse, travelling at the 
rate of two miles and a half an hour, 
can work during eight hours out ofevery 
twenty-four hours, or he can travel 
twenty miles in адау. Suppose that in 
both cases, of horses going ten miles an 
hour or only two miles and a half an 
hour, the force oftraction was the same 
during the time that they were actually 
drawing ; evenonthatsupposition, there 
would be the differencebetween twenty 
miles a-day and fifteen miles a day in 
favour of slow travelling ; but in consi- 
dering the work performed, the great 
Joss in the force of draught by quick 
travelling must be taken into account, 
and it will be found that a cart-horse, 
walking at two miles and a half an hour, 
could draw with a force of traction 
100lbs. on an average, but that a stage- 
coach horse, running at 10 miles an hour, 
cannot exert more than 28lbs. force of 
traction at an average The above pro- 
portions of distance travelled and force 
of traction exerted in each case being 
combined into one product, the propor- 
tion will stand thus: — 20 miles a-day 
multiplied by 100lbs. draught is equal 
to 2000, to represent the work done by a 
horse travellingat the rate oftwo miles 
and a half an hour, and 15 miles a day 
multiplied by 28168. draught is equal to 
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420, to represent the work done by a 
horse travelling at the rate often miles 
an hour, which is 42 to 1 in favour of a 
slow speed; when with steam power 
there would be only a very slight differ- 
ence of performance, at the quick or the 
slow speed. 


— RR ra 


MISCELLANIES. 


The Davy Гатр.--А series of experi- 
ments were lately performed at the Ade- 
luide Gallery of Practical Science, on the 
comparative safety of the Davy Lamp, 
and those invented by Messrs. Newman, 
W. Martin, and Sir J. Martin. When 
the lamps were quietly immersed in a 
compound of ngdrogen: common coal 
gas, and atmospheric air, noexplosion 
took place; but when a jet of these 
mixed gases were suddenly forced 
against the lamps, none were sufficient 
to prevent explosion. Sir John Martin, 
on behalf of himself and his brother, at 
ouce admitted that their lamps were not 
safe! The subject will be thoroughly 
investigated by a Committee of the 
House of Commons this session. The 
Mining Gazette, to which we are in- 
debted for these particulars, states that 
Mr. Pease, the chairman of the com- 
mittee. and Major Banks, the Member 
for Dudley, are both engaged in preli- 
minary operations for bringing the 
matter before Parliament. 


Mr. Cross's Experiments.—In refer- 
ence to the experiment of this gentle- 
man, described in Number 14 of the 
Penny Mechanic, one of his friends has 
written to the Newspapers, stating, that 
Mr. Cross had written to him denying 
the truth of the statements published as 
an account of the experiments, and 
giving altogether a new version of the 
story. "l'he spontaneous production of 
the insects is however asserted to have 
taken place. though under very different 
circumstances to those detailed in the 
newspapers. Whatapity itis Mr. Cross 
does not write himself to some of the 
leading philosophicaljournals, : nd eluc'- 
date this matter. His not doing so is 
really surprising, considering how much 
discussion has taken placeon the subject. 


"The Greenwich Railway.— The num- 
ber of passengers have surprisingly in- 
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creased within the last fortnight. During 
the fine weather the carriages have been 
quite filled with passengers. This looks 
well d the future success of this rail- 
road ! 


School of Design.—A council has been 
formed for the purpose of making the 
necessary preliminary arrangements for 
opening this institution. Amongst the 
names we perceive those of Messrs. 
Calcot, Cockerell, Eastlake, Sir Francis 
Chantery, all Members of the Royal 
Academy, also several members of Par- 
liament ; and Mr. Pellatt, the glass ma- 
nufacturer ; Mr. Thompson, of Clithero, 
calico printer, and Mr. Alderman Cope- 
land, M. P., china warehouseman. The 
school will be opened as soonas possible. 


Zoological Society.—At the last gene- 
ral meeting the receipts of the past 
month were announced as 21461. 12s. 2d., 
and the expenditure 1019/ 68. 3d. 
several presents were announced both 
to the menagerie and museum, and the 
number of visitors to the former was 
stated as 1666, from whom 421. 14s. 
was received, and to the latter, 219, 
the sum received being 4. 1s. It was 
also stated that Mr. Yarrell, who has 
ofliciated as Secretary since the decease 
of Mr. Bennett, has agreed to retain 
that situation, without emolument, pro- 
vided an Assistant Sec. be appointed, 
which the council are taking steps to 
provide, The number of mammalia 
at the Gardens at the last report was 
298 ; the number received since was 5, 
and the number of deaths 9, making a 

resent total of 294; the birds at the 

rmer date were 702; those received 
since were 4, and the number of deaths 
were 13, making a present total of 663; 
and 3 reptiles had been added, making 
27: the present total of stock being 
therefore 1008. ' | 


Diamonds.— А. М. Perrot, of the 
Royal Academy of Sciences at St. Pe- 
tersburgh, after a careful examination 
of perfect and imperfect diamonds, is 
of opinion that they are formed by 
some volcanic action on small pieces of 
carbon, or of a substance composed 
of a large portion of carbon and a very 
small quantity of hydrogen. 


——— 
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INSTITUTIONS. - 


London Institution, Finsbury Circus. — Monday, 
Feb. 27, C. Clark, esde on British Poetry. 


Thursday, March 3, Addams, esq., on 
Acoustics, at seven o'clock. 
London Mechanics’ Institution, South . 


buildings, Chancery- lane — Wednesday, 

1, Quarterly Meeting. — Friday. March 8, E. 

Cowper, esq., on Weaving, at half past- eight. 
Aldersgate-street Institution — Wednesday, March 


8, at eight, T. J. Searle, esq., on the Drama. 
Western Literary and Scientific Institution, 41 
Leicester-square,— Thursday. March 2, at ul 


par eight, Mr. Buckingham, M. P., on 
istory. 
Eastern Ath Stepney Square. Wednesday, 


March 1, J. H. Eliot, esq. on the Education of 
The Senses, at eight. M 
Islington Literary and Scientific Sociaty.—Thurs- 
day, March 2, Mr. Downs, on Steam Power, at 
eight. 4 
Westminster Mechanics! Institution. Grosvenor R., 
Millbank Вож. Wednesday, March 1, N. Fd. 
Showler, esq., on the Circulation of tbe Blood. 
at eight. i 
Poplar Institution, Fast Yndia Road.— Tuesday, 
eb. 98, S. Logan, esq., on Phrenolog y, at eight. 
Kentish Town Mechanics’ Inetrtation.— Monday, 
Feb. 27, F. H. Showler, esq., on the Circulation 
of the Blood, at eight. ° 


— — б 
TO CORRESPONDENTS. 


“Мг. John King." If it is wished to exhibit the 
Model, we know no better place it can be taken 
to than the Adelaide Gallery'of Practical Science, 
Strand, This Correspondent was by mistake 
called ** T. King," in Number Nine. 


„% F. P. S., The Loadstone has an attractive 
power: how this is communicated to steel юг 
mystery. 

We are much obliged to Mr. Cooper," and shall 
probably be able to make use of his paper shortly. 
The query shall be answered by an article on the 
Phenomenon. 


„ Mr. Wivell'' is not forgotten, but an unforseen 
event has prevented our attendiug to his request. 


“А City Apprentice. The Pole Star may be found 
by means of two stars in the constellation of “ the 
Great bear,” which point directly to it. If "з 
City Apprentice" docs not know “the Grest 
Bear, he had better apply to some intelligent 
friend. 

We will find room for Mr. 
* Land Skates," 

Ritchie's * Perpetual Motion" shall be inserted 
shortly. . 

* King's Force Pump" and Made of Filling 
Steam Boilcrs" are ingenious. They shall both 
appear the first opportunity. 

Every body thinks they can do two things better 
than any one else, viz, Stir a Fire, and Govern 
the Nation. We have no doubt A Young Gen. 
tlemcn," can do both far better than the 
whose manner of using the poker eo much 
our correspondent. š 


The continuation of the article “on the Mechanisn 
of a watch," is omitted this wcek from press 
other matter, but it shall appear in the next 
Number. 
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MECHANISM OF A WATCH. 
NO. 11. 


HaviNG described the different parts of 
a watch in our former paper on this sub- 
ject in Number 16, we have now only 
to explain the manner in which these 
parts are connected with each other in 
order to produce the desired result, a 
measure of time, and our description of 
the mechanism of a watch will be com- 
plete. We have avoided treating the 
subject in any but a popular manner, 
because we know many persons have 
been frightened from inquiring into this, 
and many other subjects equally inter- 
esting and important, in consequence of 
meeting with technical terms which they 
could not casily understand. We have 
heard many persons complain of this in 
descriptions of the construction of 
watches, but we think if our readers will 
take the trouble to peruse the previous 
description we have given оп this subject, 
they will then perfectly understand the 
following account of the engraving on 
our first page. 

A is the barrel; в, the fusee; b,a 
flexible steel chain which communicates 
the motion of the barrel, caused by the 
spring within it uncoiling, to the fusec 
c in the great wheel; p, is the pinion 
(called the cannon pinion) of the second 
or centre wheel designed to revolve once 
іп an hour. k is the centre wheel, con- 
taining sixty-four teeth; r the pinion of 
the third wheel containing eight leaves ; 
above this is the third wheel marked c 
containing sixty teeth. м is the pinions 
of the fourth wheel containg dich eaves 
This fourth wheel containing sixty teeth 
is marked 1; and the pinion of the ba- 
lance wheel, or scapement wheel, as it is 
sometimes called, containing six leaves, 
is seen at к. т, is the balance wheel con- 
taining fifteen teeth, which operate upon 
the pallets of the balance, and give to it 
its oscillating motion, these pallets are 
marked a a M. The balance b, the hair 
spring; c pinion of ten teeth revolving 
once an hour; d wheel of forty teeth re- 
volving once in four hours; e pinion of 
twelve teeth ; f wheel of thirty-six teeth 
revolving once in twelve hours; g the 
end of the axis of the centre wheel upon 
which the minute-hand Л revolves; i is 
the axis of the hour wheel upon which 
the hour hand goes round once in twelve 

hours. 
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All this complex machinery is con- 
fined in the small space of a pocket 
watch! When watches were first intro- 
duced into this country they were as 
large in diameter as a cheese-plate, and 
even larger! Yet, by the ingenuity of 
our mechanics, all the works have been 
so beautifully adapted to each other, 
and such great improvement has been 
made in their construction and arrange- 
ment, that they perform the desired 
operation far better than those of greater 
size. 

We hope every one who reads this 
description, and possesses a watch, will 
look at its works, and see if he can un- 
derstand their mode of action. If has 
been justly said that watchmaking com- 
bines more of mechauical ingenuity, with 
mathematical science, than any other 
within the circle of the arts; and there- 
fore, if a person can understand the con- 
struction and action of a watch, he will 
make himself master of much that be- 
longs to the former of these sciences, if 
not to the latter also. 

One of the most useful improvements 
in the construction of watches has been 
the introduction of what is termed the 
going-fusee. By means of this the action 
of the works is continued whilst the 
watch is being wound up, although the 
principal spring, chain, &c. cease to have 
any power during this time. As it is 
highly important that a watch should not 
cease going while it is being wound up, 
the ingenious contrivance by which this 
is prevented, has proved exceedingly 
useful 

The watch, as we have just described 
it, is quite sufficient to keep correct time, 
provided it is always of one tempera- 
ture, and has friction provided against 
as much as possible. e latter is ef- 
fected in a great measure, in good watches, 
by their being jewelled ; that is, having 
the axis of the balance wheel move ona 
diamond; but in order to provide against 
the effects produced by change of tempe- 
rature more mechanism is required. It 
is well known that all metals are ex- 
panded by heat, and contracted by cold ; 
and it must be evident that this expan- 

sion and contraction of the works of a 
watch will meterially interfere with their 
action, and cause the watch to indicate 
incorrect time. Time- pieces where this 
is provided against, are termed chrono- 
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meters. There are various methods by 
which the power of the spring is pre- 
vented being much influenced by change 
of temperature ; one frequently employ- 
ed is the different contracting power of 
different metals; the contraction of brass, 
for instance, being made to compensate 
for the contraction of steel. ‘The per- 
fection to which chronometers have been 
brought by these means is perfectly as- 
tonishing, some will not vary one second 
ina twelvemonth ! This excellence has 
no doubt, in some measure, been pro- 
duced by the prizes that have been be- 
stowed on the makers of the best chrono- 
meters, but it is mainly owing to the 
skill and intelligence of English artizans. 


— — 


THE GOVERNOR. 


Tue contrivance by which Mr. Watt re- 
gulated the speed of the steam-engine, 
and which he called the Governor, is 
perhaps one of the most ingenious, and 
at the same time simple, mechanical in- 
ventions known. 

The two balls š š are supported by the 
bent levers heg and fed, which are at- 
tached to a vertical rod ab, turning on 
pivots at its extremities, and put in re- 
volution by a hand passing round the 
pulley c. e upper ends d and g of the 

vers are connected by the links kk with 
the sliding piece m, which moves freely 
on the spindle ab. When the balls ii 
are in contact with the spindle, the slide 
mis at its greatest height on the rod ; 
but when the balls diverge from the rod, 
as at оо, by the centrifugal force, the 
slider is depressed, and the extremity of 
the lever / moving upon a fixed pivot n, 
is proportionably elevated. This lever, 
being connected with the throttle-valve 
of the steam-engine, closes or opens it in 
proportion to the centrifugal force with 
which the balls diverge from the centre. 
Thus we find, that the same power which 
regulates the motions of the planets, and 
by preventing them from flying beyond 
their prescribed orbits, preserves the 
harmony of the great frame of nature, 
is applied, by a simple piece of mecha- 
nism, to regulate the operation of the 
powerful agent by which the steam- 
engine is moved. 

It are eri proper to state, that the cen- 
trifugal ball, or governor, was first em- 


"loyed by Mr. Bunce, and formed part 


‘MECHANIC. 


of a model of an improved crane pre- 
sented by that gentlemen to the Society 
for the Encouragement of Arts. 
Bunce says, ** My design is, instead of 
a pair of bellows, to have a ball so con- 
nected to a small horizontal wheel, that 
when the machine moves too fast, it may, 
by its centrifugal force, throw a stop 
upon the wheel." 
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UNDULATORY THEORY OF LIGHT. 


Tue propagation of light through 
space, not instantaneously, but in time, 
established by incontrovertible astro- 
nomical evidence, leads us to one im- 
portant element in the theory of its 
nature, a motion of progression. Other 
facts disclosed by experiment, princi- 
pally the singular and paradoxical fact 
of the interferences, compel us to admit 
also another condition o 
bined with the last, viz., thatit must be 
of an alternatiug or reciprocating na- 
ture, analogous to vibrations of some 
sort, since such motions alone can, by 
superposition, neutralize each other ; 
this is a conclusion from facts quite in- 
dependent of any hypothesis as to the 
particular constitution of an ethereal 
fluid, etc. 
however, to enter upon any discussion 
of the merits of the theory of waves, 
but merely to offer such a general ac- 


motion com- 


We do not intend here, 


count of the researches lately made in 
connection with it, as may be necessary 
for exhibiting fairly the existing state 


of the question; and it is in fact one 


in which almost every part of the 
science is more or less implicated. 

As, however, difficulties are felt with 
regard to the primary conception of 
the undulations, we think our readers 
will excuse us in presenting to them a 
very brief but luminous illustration 
of the first general notion of this theory, 
which we extract in the graphic and 
glowing language of Sir W. R. Ha- 
milton from the introduction to one of 
his profound memoirs ; as follows: 

“This is the theory of Huyghens, 
who compared the gradual propagation 
of light, not to the motion of a projec- 
tile, but to the spreading of sound 
through air, or of waves through water. 
It was according to him, no ipis: in 
the ordimary sense, no body which 
moved from the sun to the earth, or 
from a visible object to the eye; but a 
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state, a motion, a disturbance, which 
was first in one place, and afterwards 
in another. Aswhen we hear acannon 
which has been fired at a distance, no 
bullet, no particle even of air, makes 
its way from the cannon to our ears, 
but oils the aerial motion spreads, the 
air near the cannon is disturbed first, 
then that which is a little further, and 
last of all the air that touches us. Or, 
like the waves that spread and grow 
upon some peaceful lake, when a pebble 
has stirred its surface: the floating 
water-lilies rise and fall, but scarcely 
quit their place, while the enlarging 
wave passes on and moves them in 
succession. So that great ocean of 
ether which bathes the furthest stars, 
is ever newly stirred by the waves that 
spread and grow, from every source of 
light, till they move and agitate the 
whole with their minute vibrations: 
yet like sounds through air or waves 
on water, these multitudinous distur- 
bances make no confusion, but freely 
mix and cross, while each retains its 
identity, and keeps the impress of its 
proper origin.” 

This then is the fundamental con- 
ception of a theory which has received 
fresh proof of the readiness of its ap- 
plication at almost every successive 
discovery of experimental phenomena, 
and which has been well characterized 
by Sir J. Herschel as being іп all its 
applications and details one succession 
oF felicities, insomuch that we may 
almost be induced to say if it be not 
true it deserves to be so." 

In a theoretical point of view, it has 
received its most important improve- 
ments in the hands of Young and 
Fresnel, and more lately from the ana- 
lytical skill of M. Cauchy. This last- 
named mathematician has in fact re- 
modelled it, as it were, in some of its 
first elements, and by this means has 
enabled it to apply to some most im- 
portant cases where it was previously 
defective. lu fact, to the remark just 
made. as to the general excellence and 
ready application of this theory there 
was one grand exception, which pre- 
sented an apparently insuperable ob- 

jection to its admission as a real phy- 
sical theory, the nature of which will 
appear from the following conditions: 

According to the principles of undu- 
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lations, a ray of light on entering a 
denser medium is retarded, and this 
precisely in proportion to the refractive 
power of the medium. It is a direct 
consequence from this, that the ray is 
bent from its original course precisely 
in that degree which is expressed by 
the well-known law of refraction dis- 
covered by Snell, that the sines of inci- 
dence and refraction are in a constant 
ratio. It is also a consequence of the 
theory as ordinarily conceived, tbat 
whatever we ро to be the length 
of a wave, as the refraction depends 
solely on the diminished velocity of 
ede pep of the waves, it ought to 
exactly the same for waves of all 
lengths. Now the distinction between 
the different primary rays of light con- 
sists in their having waves or periods 
of different lengths, the red being 
longest. Iu the ordinary T then 
the equal refrangibility of all the pri- 
mary rays was а necessary consequence. 
And thus it was manifestly contrary to 
one of the most primary experimental 
truths. But at least no rival theory suc- 
ceeded in offering an explanation at all 
more reconcilable with facts. The 
course then to be pursued was clearly 
to review the first elements of the 
theory, and to see whether they might 
not be so modified as that, while they 
continued to express as well as before 
all the experimental laws to which 
they had been found applicable, they 
should likewise embrace this case; 
this was accordingly attempted by M. 
Cauchy. "This distinguished analyst 
had in several profound Memoirs (pub- 
lished in his Exercices de Mathémati- 
ques) investigated the mathematical 
conditions of a medium similar to the 
supposed ether of the undulatory 
theory. In a subsequent Memoir (en- 
titled ** Mémoire sur la dispersion de la 
Lumiére, Paris, 1830) he pursued the 
ideas before laid down, and by a more 
refined analysis succeeded in establish- 
ing such a view of the system of undu- 
lations as included the desired relation 
between the length of a ware and the 
velocity of its propagation.— Brit. Annual. 
— — 
IMPROVED CONDITION OP THE WORKING 
CLASSES. 


FIRST ARTICLE. 
Тик industrious classes in this country 
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have seldom been more comfortably 
situated than at the present time. The 
rice of all the necessaries of life are 
ower than they have been for many 
years, and though in some cages the 
wages of workmen are much less than 
they ought to be, yet on the whole we 
think the working classes generally 
may congratulate themselves on the 
improvement that has taken place in 
their social and political condition. 

Those who have never had the o 
portunity of learning what their condi- 
tion was a century or two ago, will 
no doubt be astonished to learn the 
abominable manner in which they were 
treated. Before the invasion of this 
ceuntry by William the Conqueror, 
Wade states that two-thirds of the 

le were either absolute slaves, or 
1n an intermediate state of bondage to 
the remaining third. They might be put 
in bonds and whipped; they might be 
branded ; and on one occasion are 
spoken of as if actually yoked: it is said 
* Let every man know his team of men, 
of horses, and oxen.” The treatment of 
the people at this period, was more 
like that of beasts than men. The 
horses of the higher classes were, in- 
deed, much better taken care of. 

After the conquest their condition for 
along time was not improved. They 
were the slaves of the owners of the 
soil, and as such could be bought and 
sold. While the people were in a state 
of slavery, it may readily conjec- 
tured, that their diet would be the 
mere offal and refuse of their masters ; 
and no more of it than was necessary 
to enable them to support their daily 
toil. At this period, the food of la- 
bourers consisted principally of fish, 
chiefly herrings, and a small quantity 
of bread and beer. Mutton and cheese 
were considered articles of luxury, 
which formed the harvest-home, of so 
much importance in ancient times. 
Wages were a penny a day in harvest, 
and a halfpenny at other seasons: the 
average price of wheat was бІ. 88. a 
quarter, which last clearly shows the 
small progess made in tillage hus- 
bandry, and how little the present staff 
of life entered into the general con- 
sumption of the community. Their 
habitations were without chimneys, 
and their principal furniture consisted 
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of a brass pot, valued from one to three 
shillings: aud a bed valued from three 
to six shillings. The variations in the 
prices of commodities were great and 
sudden, arising from the absence of 
commercial middlemen, whose pur- 
suits, though often viewed with pre- 
judice, tend to produce a regular and 
equable supply of the most essential 
articles of consumption throughout the 
year. The trade of a corn-dealer seems 
to have been unknown ; nor, except in 
the Abbey-Granges, do we meet with 
instances of corn being collected in 
large quantities. The natural eonse- 
quence must have been, that the far- 
mers, without capital, disposed of their 
crops at moderate prices, soon after the 
harvest: purchasers who only looked 
to their immediate wants, having corn 
cheap, were naturally wasteful and im- 
provident in the consumption: the 
price, therefore, almost invariably rose 
as the year advanced, and was fre- 
quently at an enormous height just 
before harvest, when the supply of the 
preceding season was nearly or entirely 
exhausted. Stow relates, that in 1317 
the harvest was all got in before the 
Ist of September; and that wheat 
which had before been at 44 the quarter 
fell to 6s. 8d., a twelfth part of the 
rice. A reference to tables of prices 
urnish abundant proof of the extreme 
misery of these times, in which, the 
only buyers of corn were the consu- 
mers: and no monopolists, as they are 
termed, interfered, who by the aid of 
superior capital, purchasing the redun- 
dant produce of one year, made a pro- 
vision for the scarcity of another. 

In 1349 England was visited with a 
dreadful pestilence, which swept from 
its surface nearly one-half the inhabi- 
tants. After this terrible calamity 
labour became extremely dear, aud la- 
bourers demanded unusual wages. To 
remedy this evil a proclamation was 
issued to fix the price of labour; thia 
not being attended to, the famous Sta- 
tute of Labourers was enacted to en- 
force obedience by fines and corporal 
punishment. The statute states, that 
since the pestilenee no person would 
serve unless he was paid double the 
usual wages allowed five years before, 
to the great detriment of the lords and 
commons; it then provides that in 
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future carters, ploughmen, plough-dri- 
vers, shepherds, and swineherds, and 
other servants, should be content with 
such liveries and wages as they re- 
ceived in the 20th year of the king's 
reign and two or three years before; 
ad. that in districts where they had 
been severally paid in wheat, they 
should receive wheat or money at the 
rate of tenpence a bushel, at the option 
of their employers; they were to be 
hired by the year and other accustomed 
periods, and not by the day ; weeders 
and haymakers were to be paid at the 
rate of one penny, mowers fivepence 
per acre, or fivepence a day ; reapers 
during the first week in August two- 
pence a day, and from that time till the 
end of the month threepence a day, 
without diet or other perquisite. La- 


bourers of this description were en- 


joined to carry their implements of 
husbandry openly in their hands to 
market-towns, and to apply for hire in 
a public quarter of the town. "This 
unjust interference with the freedom of 
industry was repeatedly confirmed by 
succeeding parliaments ; and the same 
erroneous principle of legislation, fur- 
ther extended by the law of 1363, which 
regulates the diet and apparel of la- 
bourers; and that of 1388, which pro- 
hibits servants from removing from one 
place to another; and finally, to con- 
clude those oppressive enactments, 
justices of peace were empowered to 
fix the price of labour every Easter and 
Michaelas. by proclamation. As a 
specimen of the absurd system of legis- 
lation prevalent at this time, we may 
mention the minute regulations of the 
statute of 1363; which directs that 
artificers and servants shall be served 
once a day with meat and fish, or the 
waste of other victuals, as milk and 
cheese, according to their station; and 
that they should wear cloth of which 
the whole piece did not cost more than 
twelvepence per yard. The cloth of 
yeomen and tradesmen was not to cost 
more than one shilling and sixpence 
per yard. Carters, ploughmen, ox- 

erds, neat-herds, shepherds, and all 
others employed in husbandry, were to 
use no kind of cloth but that called 
black russet, twelvepence per yard. 
Clothiers were commanded to manu- 
facture the necessary kind. of cloth, 
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and a tradesmen to have a sufficient 
stock upon hand at the established 
legal prices ! 
— iem — 
PROPERTIES OF MATTER. 
DIVISIBILITY. 


WE cannot imagine any limit to the 
divisibility of matter, and, speaking 
theoretically, it is indeed infinitely divi- 
sible, since we can conceive that every 
atom, however small, may be divided 
into two or more portions. Dr. Dalton’s 
experiments bave however pretty clearly 
demonstrated that the particles of matter 
which unite to form different substances, 
have a definite size, and will only com- 
bine together in certain proportions. It 
is of course impossible to give any idea 
of the size of these ultimate atoms, they 
are only to be seen by “ the mind's eye, 
but the factthat they are of a definite 
size is placed beyond all doubt by the 
investigations of the philosopher just 
mentioned. 

A few instances of the wonderful divi- 
sion of matter will best explain the 
subject. . 

A single pound of cotton has been 
spun into a thread 76 miles in length ; 
and the same quantity of wool has been 
extended into a thread of 95 miles; the 
diameters of those threads being hence 
only the 350th and 400th part of an inch. 

But the ductility of some metals far 
exceeds that of any other substance. 
The gold-beaters begin with a riband an 
inch broad and 150 inches long, which 
has been reduced, by passing through 
rollers, to about the 800th part of an 
inch in thickness. This riband is cut 
into squares, which are disposed between 
leaves of vellum, and beat by a heavy 
hammer, till they acquire a breadth of 
more than three inches, and are there- 
fore extended ten times. These are 
again quartered, and placed between the 
folds of gold-beaters' skin, and stretched 
out, by the operation of a lighter ham- 
mer, to the breadth of five inches. The 
same process is repeated, sometimes 
more than once, by_a succession of 
light hammers; so that 376 grains of 
gold are thus finally extended into 2000 
leaves of 3:3 inches square, making in all 
80 books, containing each 25 leaves. 
The metal is, consequently, reduced to 
the thinness of the 282,000th part of an 
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inch, and every leaf weighs rather less 
than the 5th part of a grain. Silver is 
likewise capable of being laminated, but 
will scarcely bear an extension above 
half that of gold, or the 150,000th part 
of an inch thick. Copper and tin have 
still inferior degrees of ductility, and 
cannot, perhaps, be beat thinner than 
the 20,000th part of an inch. These 
form what is called Dutch leaf. 

In the gilding of buttons, five grains 
of gold, which is a r as an amalgam 
with mercury, is allowed to cach gross ; 
so that the coating left must amount to 
the 110,000th part of an inch in thick- 
ness. Ifa piece of ivory or white satin 
be immersed in a niiro-muriate solution 
of gold, and then plunged into a jar of 
hydrogen gas, it will become covered 
with a surface of gold пат exceeding 
in thickness the 10, 000, 000th part of an 
inch. The gilt wire used in embroidery 
is formed by extending gold over a sur- 
face of silver. 

The silk line, as spun by the worm, is 
about the 500th part of an inch thick; 
but a spider's line is, perhaps, six times 
finer, or only the 30,000th part of an 
inch in diameter: insomuch, that a single 
pound of this attenuated substance might 
be sufficient to encompass our globe. 

Emery, after it has been ground, is 
thrown into a vat filled with water, and 
the fineness of the powder is distinguish- 
ed by the time "š its subsidence. In 
very dry situations, the dust lodged near 
the corners and crevices of ancient 
buildings is, by the continual agitation 
of the air, made to give a glossy polish to 
the interior side of the pillars and the 
less prominent parts of those venerable 
remains. So fine is the sand on the 
plains of Arabia, that it is carried some- 
times 300 miles over the Mediterranean, 
by the sweeping sirocco. Along the 

ores of that sea, the rocks are covered 
by the pholas, a tastaceous and ebible 
worm, which, though very soft, yet, by 
unwearied perseverance, works a cylin- 
drical hole into the heart of the hardest 
stone. The marble steps of the great 
churches in Italy are worn by the inces- 
sant crawling ol abject devotees ; nay, 
the hands and feet of bronze statues are, 


in the lapse of ages, wasted away by the 
ardent kisses of innumerable pilgrims 
that resort to those shriues. hat an 
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evanescent pellicle of the metal must be 
abraded at each successive contact! The 
solutions of certain saline bodies, and of 
other coloured substances, exhibit a pro- 
digious subdivision and dissemination of 
matter. А single grain of the sulphate 
of copper, or blue vitriol, will communi- 
cate a fine azure tint to five gallons of 
water. In this case, the copper must be 
attenuated at least ten million times ; yet 
each чор of the liquid may contain as 
many coloured particles, distinguishable 
by our unassisted vision. A still minuter 
portion of cochineal, dissolved іп deli- 
quiate potash, will strike a bright purple 
colour through an equal mass of water. 
Odours are capable of a much wider 
diffusion. A single grain of musk has 
been known to perfume a large room for 
the space of twenty years. Consider 
how often, during that time, the air of 
the apartment must have been renewed, 
and have become charged with fresh 
odour! At the lowest computation, the 
musk had been subdivided into 320 
quadrillions of particles, each of them 
capable of affecting the alfactory organs. 
The vast diffusion of odorous effluvia 
may be conceived from the fact, that a 
lump of assafcetida, exposed to the open 
air, lost only a grain in seven weeks. . 
Yet, since dogs hunt by the scent alone, 
the effluvia emitted from the several spe- 
cies of animals, and from different indi- 
viduals of the same race, must be essen- 
tially distinct. ' 

But the diffusion of the particles of 
light defies all powers of calculation. А 
small taper will illuminate the atmos- 
phere to the distance of four miles; yet 
the luminous particles, which fill that 
wide concavity, cannot amount to the 
5000th part of a grain, which may be 
the whole consumpfion of the wax in 
light, smoke, and ashes. 

It is not, however, inanimate matter 
alone that is capable of such minute di- 
vision. There are some organized beings 
thousands of which can be raised on the 
point of a pin! Such is stated to be the 
fact by many eminent microscopic ob- 
servers, and after reading the previous 
instances of the minute subdivision of 
unorganized bodies, the one circumstance 
does not certainly appear more extraor- 
dinary than the other. 


— 
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Greenwich Railway. — A very stupid 
hoax was last week practised upon the 
public respecting this railway, by some 
stock-jobbers, we suppose, who wished 
to purchase shares. It was reported, that 
Mr. M‘Intosh, who is a creditor of the 
company's, had seized the carriages, &c. 
on the train, turned off the men employed 
by the company, and, by virtue of a writ 
of execution, taken the management of the 
whole concern into his own hands. A 
more foolish statement could hardly have 
been made, and of course, very few sensi- 
ble persons were deceived by it, before 
the solicitor of Mr. M‘Intosh had written 
to the Newspapers, explaining that the 
whole was a fabrication. These silly 
jokes, however, very often occasion much 
mischief. 


Mr. Crosae’s Experiments.—Our readers 
will recollect that à Number or two back 
we inserted a paragraph from the news- 
papers, in which it was stated, that Mr. 
Crosse had formed some insects of a pecu- 
liar character by means of Galvinism. 
We intimated our disbelief of this story, 
and it has since been admitted to be in- 
correct. It appears, however, that some 
small living creatures did make their ap- 
pearunce ; and the experiments, to which 
those of Mr. Crosse have given rise, have 
certainly produced results that could not 
have been anticipated. Dr. Faraday, when 
lecturing at the Royal Institution, a few 
days since, stated “that he had himself 
obtained an insect, or rather animalculae, 
by a continuous voltaic stream from silica 
of potass.” Не also exhibited some in- 
sects obtained from hard polished stone, 
and which, like those of Mr. Crosse, ap- 
pear to have been restored to life after 
remaining in a dormant state for centuries, 
or thousands of years. The subject will 
now no doubt receive due attention from 
scientific men, and9we may expect some 
extraordinary discoveries. 


Vegetable Substance in Arscnic.—It has 
been generally supposed that arsenic was 
80 strong a poison, that it would entirely 
destroy organic life. M. Gilgen Krantz, 
bowever, chief surgeon to the third regi- 
ment of Engineers in France, who has 
been very successful in his studies con- 
cerning aquatic cryptogamia, has disco- 
vered a vegetable substance of the genus 
Leptomitus, or Hygrocrocis, in a solution 
of arsenic. M. Dutrochet also observed 
one of the same genus іп a phial of Gou- 
lard water. In both cases the plants 
floated in the liquid, 
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INSTITUTIONS. 


London Institution. Finsbury Circus.—Monday, 
March 6, C. C. Clark, esq., on the early British 
Poets, at seven o'clock. 

Aldersgate-street Institution Weduesday, March 
8, at eight, T. J. Searle, esq., on the Drama. 

Western Literary and ScientiAc Institution, 47, 
Leicester.:quare.—Thursday, March 9, at hal- 
ере eight, Mr. Buckingham, M.P., on Oriental 

istory. 

Bastern Athenaeum, Stepney Square.— Wednesday, 
March 8, N. F. Zaba, erq., on Polish Literature, 
at eight. 

Islington Literary and Scientifte Society.. --' Thurs. 
day, March 9, Mr. T. Cromwell, on tbe Archeo- 
logy of the British Islands, at eight. 

Westminster Mechanica’ Institution, Grosvencr Kt., 
Millbank Row.—W ednesdav, March 8, 8. Logan, 
esq., on Phrenolog y, at eight. 

Kentish Town Mechanics’ Institution.—Monday, 
March 6, Ғ. Н. Showler, esq., on the Circulation 
of the Blood, at eight. 

Poplar Institution, East India Road.—Tuesday, 
March 7, S. Logan, esq., on Phrenology, at eight. 


== 


TO CORRESPONDENTS. 


“Т, W. Ritchie." We intend to give an engraving 
and description of the machine shortly, and have 
not therefore thought it necessary to insert his 
query. 

The paper **on Accidents from Cleaning Windows 
improperly." we will find room for. 

^ W. C. Св” letter was overlooked, or we should 
have acknowledged the receipt of ít. We are 
much obliged for the answer, but the letters that 
have already appeared are sufficient. 

„ 8wolby." If we receive a satisfactory answef to 
his query we will insert it. 

The “ Answer to the Letter on the Results of Ma- 
chinery," next week. 

“Mr. Clements’” papers and illustrations in a 
Number or two. 

The letter “ on accidents from Fire and Shipwreck” 
has been received, and shall have our early at- 
tention. 

“8,” Hydrogen Gas although itself inflammable, 
will not eupport combustion. Ifa lighted candle 
be suddenly plunged into a vessel containing 
this gas, it will be immediately extinguished. 

“Critie.” The word should have been think; it 
was not a grammatical error, but the word was 
overlooked when read. ° 

“ The Report of the Quarterly Meeting of the Lou- 
don Mechanics’ Institution” in our next. 

“N. N” We are much obliged. He need not 
have made any apology for the composition of 
his letter, as we have invited, and shall always 
be happy to receive, communications from prac- 
tical men on subjects calculated to improve 
their fellow-workmen or the public generally. 

A monthly part is published, stitohed in a wrapper, 
price Fourpence. 


London: Printed at the Holloway Press, by D. A. 
Doupntr; published by Вквокв, Holywell- 
street, Strand; and may be had of all Booksellers. 
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KING'S FORCE PUMP. 
To the Editor of the Penny Mechanic. 


бін,--І send you herewith the drawing 
of a plan for a Force Pump I have in- 
vented, which may be of service to some 
of your numerous readers. It will be 
applicable to a beam engine where there 
are two pumps, viz. force, and lift, so 
for the lift, to supply the force pump; 
also for water-closets, &c. c 18 the 
piston or pump-rod, to which is affixed 
a bucket just the reverse to the lift pump 
with valve n. ris the valve which sup- 
ports the column of water within pipe c. 
E is the water which is contained in a 
small cistern on the top of the pump, 
which is kept supplied from the pipe B. 
Now the water in the cistern will natu- 
rally rush down the pump and force u 
the valve ғ, and up the pipe G till it 
finds its level; the piston rod then de- 
scending, will force the valve p close, 
and the pressure of water will force up 
the valve Р, and force still further the 
water contained in pipe a; the water 
from the cistern will descend with the 
piston and plunger, which having gone 
its regular distance will ascend, the valve 
r will drop to pow the water forced 
up the pipe a, the valve p will drop 
down having no pressure underneath to 
support it up, also, having a pressure of 
water above what descended with the 
plunger, the water above will occupy the 
space of the water foreed up until the 
plunger descend again, then it will force 
up the valve r, and will continue to do 
so as long as motion is given and the 
pum supplied with water from pipe в. 
consider that this pump will not require 
so much power to work it as those now 
commonly in use, as the plunger de- 
scends the body of water contained in 
the cistern will naturally descend, also 
the weight of water bearing on the 
plunger will assist greatly in forcing the 
water up the pipe a, and where it may 
be required. If, Sir, you consider this 
worthy of your notice the insertion will 


oblige 
Your Subscriber, &c. 
JohN KING. 
—— 
LAND SKATES. 
To the Editor of the Penny Mechanic. 
Sir,—An idea has suggested itself to 


me, that it is possible to propel yourself 
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means of an article which I would de- 
signate by the name of Land Skates, and 
the way that I propose is this:— 

These land skates are to be made 
precisely in the same manner as other 
skates, with one exception, which is, that 
instead of having a piece of iron or steel 
running along the bottom of them, a 
single row of small brass or iron wheels 
is to be substituted, which might be half 
imbedded in the wood. These skates 
are to be buckled round the legs the 
same as any others, and it occurs to me 
that you might keep yourself in motion 
with them on a smooth surface, in tbe 
same manner that you would were you 
upon ice. Whether I am right, or 
wrong, remains for me to be told, either 
by yourself, or your kind correspon- 
dents. 


| 
j along a smooth and level plane, by 
| 
| 


I am. Sir, 
Your most Humble Servant, 
H. Baxzn. 
ame — 


IMPROVED CONDITION OF THE WORKINC 
CLASSES. 


SECOND ARTICLE, 


WirH respect to wages, if any un- 
employed person refused to serve at 
the wages fixed by the statute of 1496, 
he might be imprisoned till he found 
sureties to serve according to the sta- 
tute. The latter part of this statute 
regulates the hours of work and meals, 
by providing that the hours of labour, 
from March to September, shall be 
from five o'clock in the morning, till 
seven in the evening ; that one hour 
shall be allowed to breakfast, an hour 
and half for dinner, and half an hour 
for noon-meate : the hours of labour in 
winter are from “ springing of day” to 
dark, and only one hour is allowed for 
dinner, the extra half-hour at the meal 
being only allowed for sleeping, from 
the middle of May to the middle of 
August. 

By such acts of tyranny as these it 
may be imagined the condition of the 
people was much depressed; even 80 
late as the reign of Queen Mary, the 
dwelling of an Engtish peasant was 
little superior in comfort and clean- 
liness to what we observe in the clay- 
built hovels of the Irish. The dwel- 
lings of the common people, accord- 


ing to Erasmus, had not yet attained 
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the convenience of a chimney to let 
out the smoke, and the flooring of their 
huts was nothing but the bare ground: 
their beds consisted of straw, among 
which was an ancient accumulation of 
filth and refuse, with a hard block of 
wood for a pillow. And such in general 
was the situation of the labouring 
classes throughout Europe. Fortescue, 
who wrote in the reign of Henry VI., 
speaking of the French peasantry, says, 
“ Thay drink water, thay eate apples, 
with bread right brown, made of rye; 
thay eate no fleshe, but, if it beselden; 
a littell larde, or of the entrails or heds 
of beasts, sclayne for the nobles or 
merchaunts of the lond.“ 

Coming down to a later period, we 
find the relation between wages and 
price of food, the best criterion of the 
coudition ofthe working classes. Hume 
remarks, in his History of England, 
that he had not been able, by any in- 
quiry, to learn the common price of 
butcher's meat during the reign of 
James the First. Mr. Birch, however, 
in his ** Life of Prince Henry," pub- 
lished in 1760, states the prices paid 
for flesh, by the purveyor of the prince's 
household, about the beginning of the 
seventeenth century, from which it ap- 
pears that the price of beef was about 
Sid. and of mutton about 33d. per 
pound.. At the same time, wheat was 
50s. the quarter, butter 6d. and loaf- 
sugar 12. pound; while the highest 
wages of agricultural labourers were 
10d. per day, without food, the majority 
being paid only 6d. to 8d., and women 
earning no more than 54. per day. The 
daily wages of artificers varied at this 
time, according to their skill, from 8d. 
to ls. ; a master carpenter alone, who 
directed the labours of others, obtained 
as much as iz. 2d. Under these cir- 
cumstances, it is clear that the indus- 
trious classes were but little able to 
command the use of those articles of 
consumption which now form so large 
a portion of their constant food. 
Wheaten bread was, in those days, a 
luxury confined to the use of the nobi- 
lity and gentry. Even the household 
servants, іп great families, were not 
provided with such delicate food, but 
were forced · to content themselves with 
rye bread and oatmeal. Potatoes, now 
so extremely common, were then 
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scarcely known, and cost 27. (һе pound, 
being provided, as a great delicacy, 
for the table of his majesty. Even so 
late as 1725, but little more than a 
century since, the wages of labour had 
made little or no advance upon the 
rates just mentioned. The best hus- 
bandry labourers in the county of Lan- 
caster were limited, in that year, by 
the justices of the peace in quarter- 
sessions, to 14. per day, and “ the or- 
dinary sort" of such labourers received 
only 10d. without meat and drink; 
where food was supplied by the em- 
ployer, only half these rates were paid. 
Women employed in haymaking re- 
ceived 7d. per day, without food, and 
only 3d. with it. Masons, carpenters, 
and the like kind of artificers, were li- 
mited to the daily pay of ls., and had 
no more than 6d. when meat and drink 
were allowed. The master workman, 
who had others serving under him, 
had 2d. added to this rate. A master 
tailor had no more, however, for his 
daily wages, than le. without food, and 
his journeymen were paid only 10d. 
At this time the prices of provision ap- 
pear to have been very nearly the same 
as they were a century before; and 
during all that time the condition of 
agricultural labourers and artificers, in 
the distant parts of the kingdom, must 
have continued very stationary. A 
marked improvement in their situation 
appeurs, in the meanwhile, to have 
been secured by them in or near the 
metropolis. From the tables, kept at 
the Royal Hospital, Greenwich, of the 
contract prices of provisions and cloth- 
ing purchased for the use of that esta- 
blishment, as well as of the daily wages 
paid to such artificers as were ein- 
ployed therein, we learn that, in 1730, 
the price of meat was 22. per pound ; 
that the cost of wheaten bread was 
equal to 644. for the four-pound loaf; 
that butter was 44d. and cheese 34d per 
pound; oatmeal 4s. 6d. per bushel; 
candles were 634. per pound ; shoes 4s. 
per pair; coals 285. 54. per chaldron ; 
stockings 14. 9d. per pair; and hats 2s. 
8d. each. At this time, carpenters, 
bricklayers, and masons, were paid 
each half-a-crown per day ; joiners had 
9d. additional, and plumbers received 
3s. It must be borne in mind that the 
prices here given are those for which 
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& great establishment was able to pur-- ADVANTAGES OF MACHINERY. 
chase large quantities of each descri THERE 


exists, perhaps, no single cir- 
tion of food and clothing, and that the cumstance which distinguishes our coun- 
retail prices, especially to persons try more remarkably from all others, than 


whose limited means obliged them to | the vast extent and perfection to which we 
buy only small quantities, would be | have carried the contrivance of tools and 
considerably dearer. кези ы к forming those conveniences 

fter comparing these times with | 9f which so arge a quantity is consumed 
the present, we say with a late writer, The BOSE every аео ге o жесіне 
who will deny that the labouring соно ране ougat, of repeate 
artizan of the present day, in England 
finds within his reach more and greater 
comforts than were enjoyed by the 


found on his table; the materials of | venience, of every thing 
which his cheap and comfortable dress | 81ге, which deck the crowded streets of 
is made come in agreat part from places, tory аре Сев, we shall е ш ы а 
the very existence of which d bi к Series of failures which have gradually 
known to our ancestors; and by the led the way to excellence; and we shail 
inventions of 5 men, the prices notice, in the art of making even the most 
of manufactur goods have been so insignificant of them, processes calculated 
materially reduced, while their quali- | to excite our admiration by their simpli- 
ties have been so importantly im- 


City, or to rivet our attention by their 
proved, that scarcely any 5 are | unlooked-for results. 


The accumulation of skill and 
which has been directed to diminish the 


our working artizans are, most of them, 
provided with articles of furniture 
which, although now so common that 
the want of them would be considered 
a hardship, were wholly unknown in 
the days of Elizabeth; and we have 


ong since ceased to apprehend, —at 
least in this part of the 


t been try alone 
in which it is concentrated; distant king- 


doms have participated in its advantages, 

e luxurious natives of the East, and the 
ruder inhabitants of the African desert, are 
alike indebted to our looms. The produce 


planet, to be woven by British skill in the 
former times, brought misery and dis- | factories of Lancashire: it ja again set im 


ease in their train, to a degree and | motion by British capital ; and, transported 
with a frequency which thinned the | to the very plains whereon it grew, is re- 
ranks of the industrious classes, and eii 5 26 Qus of the re Tuch 
: à gave it birth, at a c ea per price than t 
stage sene ve | rch i —— enables 

. ? — - 
rendered glaringly apparent by thus | bape, tu facture it themselves, Sab 
contrasting distant eriods, has not 
been brought about y any sudden or 
accidental causes, but has been steadil 


progressive. It would not be very dif. ÀN Act has been passed in the Session 
ficult, however, to show that its pro- | of Parliament 1835, to do away with 
fre has been more rapid during the | some of the defects with whi i 


ast century than in any preceding quated Patent Laws are 
equal number of years; an і 

і i entire removal of the eauses of complaint, 
yet considering the admitted difficulti 
of the case, and the very objectionable 


elapsed, during which Europe has been 
blessed with peace, have witnessed, in 
this country, the moat rapid strides to- 
wardsa та amelioration in the con- 
dition of all classes of the community. 


i 
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with caution; at the same time we wish 
to consider what has been done only as a 
beginning, and hope it will lead the way 
toa general amelioration. og 
One t grievance of the system, 
was the desirosa of all right to a patent 
which resulted from an inadvertent claim 
put in to any part of an invention which 
might not actually be new, although 
that circumstance should be unknown to 
the inventor, and even although the part 
claimed should be a small and unessen- 
tial portion of the whole invention. To 
make this matter clear, it must be stated 
that, in explaining the nature of an in- 
vention, such as a machine for instance, 
the patentee is ed to describe the 
construction of his invention in the ful- 
lest detail, so as to enable an ordinary 
workman to construct a similar machine. 
As in every such new invention, certain 
әлім must almost necessarily be well 
wn, certsin wheels and levers will be 
like wheels and levers in other machines ; 
and as to these wheels and levers the 
patentee can have no exclusive right, he 
is expected to declare in his specification 
what parts of the machine he claims as 
his own invention. To these alone he 
has exclusive right; all other parts are 
public property, and may be used by any 
one. Thus far all is right; if it were 
otherwise, a tee might be allowed 
a right to what is not his own. The 
grievance complained of is, that if a pa- 
tentee should imadvertently lay claim to 
amy of his new imvention, which 
pert might afterwards be found not ori- 
ginal, he lost not only his right to an 
exclusive use of that one part, but to the 
entire invention, however new it might 
be. He was thus cooped up in a dilem- 
ma; if he did not claim the whole of his 
invention, from a fear of overclaiming, 
he of course lost his right to that which 
he did not claim: if, on the contrary, he 
claimed all which was his own, and it 
should be found that some was not 
original, then he lost his whole patent. 
The motive to this severity seems to 
have been the wish to prevent by a pe- 
naky an unprineipled schemer from en- 
desvouring to appropriate to himself 
more than his own. But while the 
sehemer was punished, the honest in- 
ventor was often a sufferer. A new ma- 
chine might have great merit, it might 
in principle and action be perfectly new ; 
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but some of its details might have been 
used in some other machine now in dis- 
use, quite anknown to the inventor. This 
is discovered by some rival manufacturer, 
and the patentee loses his right. By 
the act now , this grievance is 
done away with ; if a patentee should be 
in the situation supposed, if he should 
find that some portion of his invention 
has been anticipated, he may now, on a 
proper representation, obtain leave to 
enter and enrol a disclaimer of such por- 
tion, and remain in the situation he would 
have been in, had no such claim ever 
been put forward. 

It has been objected to this alteration, 
that advantage may be taken of it by a 
dishonest schemer, who may take out a 
patent for an invention not his own, and 
then, as he finds himself discovered, 
enter a disclaimer, first to one part and 
then to another, as such parts are ob- 
jected to, and in the mean time reap all 
the advantage of his patent, as though 
the invention were his own. is we 
imagine is an impossible occurrence; it 
must be remembered that the enrolment 
of the disclaimer is not a matter of right, 
that it may be refused by the Attorney- 
General, unless a sufficient cause is al- 
leged for the alteration, and that in case 
of fraud it would undoubtedly be refused. 
There is also another check, and a strong 
one, against such a practice: the dis- 
claimer cannot be received in evidence, 
in case of an action brought before such 
disclaimer was enrolled. А patentee, 
therefore, who should make an over- 
claim, and against whom an action should 
be brought in consequence of that over- 
claim, will, as far as that action goes, 
stand precisely in the situation be would 
have stood in before the new act was 

He will be liable to the same 

nalties, and be put to the same expense 
in the suit. The only difference is, that 
he will be enabled to protect himself 
from the loss of his whole patent in such 
a case, and will stand upon his own right 
in future. Now an honest patentee will, 
it is true, suffer in the immediate action 
the penalty of his inadvertence, but no 
more. The dishonest one will render 
himself liable to the same penalty, as 
often as he shall attempt to make use of 
any right given him by a fraudulent claim. 
e second clause enacts, that if a 
patentee shall have reproduced some old 


158 


invention, believing himself to be the 
inventor, it shall be in the power of the 
crown, upon a recommendation of the 
Judicial Committee of the Privy Council, 
to continue the patent to the patentee, 
wherever it shall appear that the inven- 
tion has not been publicly and generally 
used. It is feared by some persons that 
all kinds of old inventions will be brought 
up again and promulgated as new, under 
favour of this clause, and that every body 
will be taking out patents for old and 
abandoned projects. This appears very 
absurd. To say nothing of the apar 
of taking out patents, and the almost 
certainty of their being useless to the 
patentee (for we may be well assured 
that in ninety-nine cases out of a hun- 
dred the inventions would not have been 
abandoned if they had not been useless), 
there are so many checks against the 
continuance of such patent by the crown 
to any but a bond fide re-inventor, that 
few persons will feel inclined to rake out 
old books for the purpose of picking up 
lost inventions. е any person should 
be lucky enough to re-produce an inven- 
tion of value abandoned from any cause, 
and generally forgotten, we see no harm 
in his having thc monopoly of its use 
for a few years as a recompense for 
his bringing to light a valuable idea, 
though we would rather he should be 
entitled to it without any misrepresen- 
tation. 

The third clause contains a provision 
20 70 the repeated vexatious actions by 
which a patentee might be put to enor- 
mous law expenses under the former act. 
Before the passing of the new law, 
although an action respecting the vali- 
dity of a parn might be decided in 
favour of the holder of the patent, this 
verdict was no bar to a future action, 
nor to any number of future actions. 
Although nothing new could be alleged, 
although it was but going over the same 
ground again and again, the patentee 
might be compelled year after year to 
defend himself against fresh actions, to 
his great injury, perhaps to his ruin. 
The clause enacts, that in any action re- 
specting the validity of a patent, if a 
verdict pass in favour of a patentee, the 
certificate of the judge who tried the 
action may be adduced in evidence on 
any future action; and if the verdict in 
such subsequent action be given in favour 
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of the patentee, he shall receive treble 
costs. 

By the fourth clause, an extension of 
the term of a patent, not exceeding scven 
years, may be granted by his Majesty, 
on a recommendation of the Judicial 
Committee of the Privy Council, who 
may call and examine witnesses in the 
case of a petition for extension. This 
is decidedly an improvement: the term 
of fourteen years granted indiscrimi- 
nately by every patent, is too short in 
Some cases to render any profit to an 
inventor, and this chiefly in those in- 
ventions of great value which require 
time to introduce. We may instance 
Watt's improvements on the steam-en- 
gine, which from prejudice and other 
causes were hardly in general use when 
the term ted by his patent expired. 
By the old act, no extension could be 
obtained without an application to Par- 
liament, which has attended with so 
many difficulties that it nas been rarely 
resorted to. 

The fifth and sixth clauses refer to the 
manner of conducting trials for infringe- 
ment of patent rights, and regulate the 
costs in such actions. The last clause 
inflicts a penalty upon any person putting 
the name or mark of a patentee upon 
any article without his permission.— 
Companion to Almanack, 1836. 

In No. XII. of the Penny Mechanic, 
we have given an abstract of the aet. 

The expense of taking out a patent 
has often been loudly complained of. 
Several correspondents have written .to 
us requesting to be informed the exact 
expense; this it is not possible to give, 
since it varies for different patents. 
When a select committee of the House 
of Commons sat in 1829, it appeared 
from the evidence of witnesses examined 
before it, that the expense of taking out 
a patent for England amounts to about 
1074.; for Scotland about 80/7. ; and for 
Ireland about 1281. It will be consider- 
ably ter, however, in each case, 
should any opposition be made. To these 
sums must also be added the expense of 
the specification, which is generally 
drawn up by a professional adviser, and 
costs more or less, according to its length. 
** have had them," says Mr. Farey, the 
engineer, as high as 200/. for one very 
intricate invention, where there were 


patents for all three kingdoms ; and from 
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be then added, and it would be still more 
likely to check itself ; but this is rectified 
by one rising, and the other falling, which 
keeps up the perpetual motion, and turn- 
ing the wheel Е, which is toothed, so as to 
act upon any other machinery, indeed it 
would werk two machines at once by ad- 
ding the wheel F E. 


that to as low as three guineas." The 
average charge he reckons as amounting 
to about 20/. Another witness, Mr. 
Moses Poole, one of the elerks in the 
Patent Office, mentions 960/. as about 
the whole expense of taking out patents 
for the three kingdoms, ‘‘ if with a short 
specification, and no opposition.” A 
third, Mr. Samuel Morton, who had 
been connected with his brother in 
taking out a patent for a slip invented 
by the latter fer hauling ships out of the 
water, states that the three patents for 
England,. Scotland, and Ireland, includ- 
ing agency, cost about 4501. 


usc emn 
PERPETUAL MOTION. 
To tke Editor of the Penny Mechanic. 


Sie, —I sometime ago sent you a diagram 
of a steam boiler, which I saw answered 
in your valuable Magazine, that it should 
be attended to, which I thank you for, I 
mow wait upon you with an article of 
quite & different nature. This is a dia- 
gram of a perpetual motion ; I hope you 
will find a place for it in your magazine, 
and at the same time, that it will meet 
with your readers approbation. The ma- 
chine represented in the first page will re- 
quire but little trouble: it will only be 
necessary to keep the works clean, indeed, 
all kinds of machinery require this, for 
there is nothing like cleanliness in any 
thing. Although the machine is not so 
powerful as one moved by steam, nor do I 
say it would supply the use of steam, 
yet for little power it might be useful, or 
perhaps only for curiosity; or for raising 
watcr; or for a grocer in turning a mill ; 
in this case it really might be useful. I 
am not one of those who descant too much 
upon the properties of their articles, but 
say what is fair in stating what it might 
be useful for. It is simple enough in its 
construction. The first cause of its motion 
is the spring р in the tube a, which acts 
against the piston 8, which sets in motion 
the fly wheel c. On the otherside are also 
the same works; when the spring D is at 
its full extent on the гірім side, it is down 
on the left, as seen in the diagram, there- 
fore always keeping one spring down, as 
when rising to force the wheel c round, 
while it forces the other spring down, so 
that while one spring is rising, the other 
is falling, and keeping up & constant suc- 
cession ; which, if only onespring, would 
be likely to stop itself when the spring 
was at its full extent; or, indeed, if both 
springs acted at once the consequence 
would be that double the strength would 
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Your most Obedient Servant, 
J. W. Ritchie, JUNIOR. 


MISCELLANIES. 


British Museum.— Our readers will no 


doubt be gratified to learn that in future 


the British Museum will be open to the 


public during the whole of the Easter, 


Whitsun, and Christmas holiday weeks, 
except Saturdays. The injustice of pre- 
venting the working classes having admis- 
sion to the National Museum, during the 
only time when they could do so without 
inconvenience to themselves, was only 
equalled by the nbsurdity of expecting by 
this impolitic measure, to prevent injury 
being done to the curiosities preserved in 
the museum ; for it is evident that if per- 
sons were inclined to be mischevious, 
they could gratify their propensity at 
other times, when there would be no re- 
striction with respect to who should be 
admitted. For ali that is said about the 
mischievious disposition of the English 
people, and their propensity to disfigure 
and injure works of art, it is a fact de- 
serving notice, that while the managers of 
the British Museum have never bad to 
complain of improper conduct of this kind, 
although there is no cbarge for admission, 
yet the Literary Gazette a short time 
since uttered a furious anathema against 
certain persons, who it seems have nearly 
carried away the “ mast of the Victory," 
(Lord Nelson's ship) in Windsor Castle, 
by breaking off small pieces as “ tokens,” 
and these persons bad to pay highly for 
the gratification of their curiosity. We 
do sincerly hope that the trustees of the 
British Museum will not stop in their re- 
forms; but that before long the reading 
rooms will be opened to the public in the 
Evening. 

Gas Reflectors.—M ost of the Gas-lights 
in respectable shops, particularly those 
of stationers and linen-drapers, have a tin 
reflector placed round the glass of the gas- 
burner, for the purpose of throwing the 
light on the goods in the window beneath. 
This is a great improvement, but if the tin 
reflectors were made concave instead of 
flat, the light would be much more pow- 
erful than it is at present. More of it 
would be reflected downwards. | 
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Preservation of Iron From Rust.—A mas- 
tic or covering for this purpose, proposed 
by M. Zeni, and sanctioned by the Societé 
d'Encouragement, is as follows: eighty 
parts of pounded brick, passed through a 
silk sieve, are mixed with twenty parts of 
litharge: the whole is then rubbed up by 
the muller with linseed oil, 80 as to form 
& thick paint, which may be diluted with 
spirits of turpentine. Before it is applied 
the iron should be well cleaned. From an 
experience of two years, upon locks ex- 
posed to the air, and watered daily with 
salt water, after being covered with two 
coats of this mastic, the good effects of it 
have been thoroughly proved. 

Purifying Dwellings.—The following is 
Dr. J. C. Smith's recipe for purifying 
houses where contagion is supposed to 
exist, for the discovery of which that gen- 
tleman received a parliamentary grant of 
500/.—Take six dr. of powdered nitre, six 
dr. of oil of vitriol, mix them in a tea-cup, 
by adding to the nitre 1 dr. of the vitriol 
at a time; the cup to be placed, during 
the preparation, on a hot hearth or plate of 
heated iron, and the mixture stirred with 
& tobacco-pipe or glass rod; the cup to be 
placed in different parts of the contami- 

nated chamber, 

State of the Atmosphere in London. —]It 
is reported in the Journal des Connais- 
sances Usuelles et Practiques, that M. 
Darcet, while in England, having dis. 
covered effects in London, with reference 
to the buildings, which he considered 
could only be produced by sulphuric acid 
in the atmospheric air, he attached to his 
hat every morning, before going out, a 
piece of paper, made blue by turnsol, 
which was very soon changed to red; 
whilst similar pieces, that were exposed 
only for a few moments to the influence 
of the air, became studded by a great 
number of small red points. During the 
Whole of his stay in London, M. Darcet 

renewed his experiments every day, which 
were attended with the same result, and 
he carried with him to Paris, on his re- 
turn, a great number of the small pieces 
alluded to. The sulphuric acid is attri- 
buted to the coal.— Repertory of Patent 
Inventions. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery ane. Wednesday, March 
15, Mr. Cowper, on Weaving —Friday, 17, Mr. 
Wood, on Perspective. Both at half. past eight. 

Aldersgate-sircet Institution —W ednesdav, March 
15, at eight, T. J. Searle, esq., on the Drama. 

Western Literary and Scientific Institution, 47, 
Leicester. uare.—Thursday. March 16, at balf- 

ast eight, Mr. Buckingham, M. P., ou Oriental 
istory. 

Eastern Atheneum, Stepne Square.— Wednesday, 
March 15, at eight, N. F Zaba, esq., on Polish 
Literature. 

Islington Literary and Scientific Society.—Thurs. 
day, March 16, at eight, Mr. Downes, on the 
Archeology of the British Islands. 

Poplar Institution, East India Roed.—Tuesday, 
March 14, at eight, B. R. Haydon, esq, on 
Painting. 

Society of Arts, Adelphi.—Tuesday, March 14, at 
eight, J. Taylor, esq., on Mining. 

Westminster Mechanics’ Institution, Grosvencr St., 
Millbank Row. — Wednesday, March 15, at 


eight, R. F. Showler, esq., оп the Circulation of 
the Blood. 


Kentish Town Mechanics’ Institution.—Monday, 
March 14, J. Smith, esq., on the Essentials of 
General Happiness. 

Bermondsey Mutual Instruction Societg.—Monday, 


March 13, at eight, Mr. L. Rickard, on the 
Steam Engine. 


— аа 


TO CORRESPONDENTS. 


We have not received either of the three circulars 
of the ‘‘Tower-street Socie or the notices 
should have been inserted. There must be some 
mistake, we think. 


“J.C. P.” has our thanks for his communication. 
The invention, although ingenious, having, how- 
ever, previously appeared in a similar publiea- 
tion, prevents our making use of his letter. 


* W. Clements" received. It shall be attended ta. 

" N. N." Coal gas is carburetted hydrogen. 

We are sorry to be obliged to postpone the letter 
on the Results of Machinery,” but it takes up 
more room than we can possibly spare this week. 

" Query." Any Encyclopædia wil] afford our Cor- 
respondent the information he requires. We 
Cannot spare room, or we should be happy to an- 
Bwer his question at length. 

“8. 8.” We have many times received letters 
Similar to that of our Correspondent; and several 
of the papers have also suggested our increasing 


— The "Eu Vos of TRE E . is 
ublished at Four-pence. е Cover and Index 
INSTITUTIONS. Is not charged for. 


All communications intended for the Editor should 
be addressed to him, and not to the Publisher. 
Some of our Correspondents have made а mis- 
take in directing to the latter Gentleman. 


The Meteorological Society will hold its Anni- 
Меч Meeting on Tuesday, 14th instent, at 
e t Р.М. 


London Institution, Fiesbury Circus.—Monda , 
March 13, at seven, C. C. Clark, esq., эп uh 
British. Peetry —Tharsday, Магеһ 16, H. ) 
Gauntlett, esq., on Music. 


London: Printed at the Holloway Preaa, by D. a. 
Dovpwrv; published by Вкваха, Holywell- 
street, Strand; and may be had of all Booksellers. 
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THE STEAM BOILER, 
То the Editor of the Penny Mechanic. 


Sin, In reference to my remarks on Mr. 
Douglas's Steam Boiler, your reader, Mr. 
J. F. Puttich, in No. 16, states, that he 
thinks my « arrangement of the water 
valve will not tend to ameliorate the bad 
qualities of Mr. Douglas's invention, in во 
great a degree as could be wished, if in- 
deed at all. For, as the heat is continued 
and the expansive force ofsteam increased, 
it will press on the surface of the water, 
which having no other way of escape, will 
be forced up the pipe F (see “ Penny Me. 
chanic," fig, l, p. 65), and produce the 
same effects as Mr. King stated would be 
the result if the pipe P were above the sur- 
face of the water, viz., force up the water 
valve, &c." Mr. J. F. Puttich thinks that 
my arrangement would not ameliorate the 
bad qualities of Mr. Douglas’s invention ; 
now I not only think, but have the greatest 
confidence it would, for, as Mr. Douglas's 
boiler is supplied by & pipe connected at 
one end on a level with the bottom, my 
mode is for a pipe to descend below the 
surface of the water, so that the pressure 
of steam shall be according to the diameter 
Of the pipe; and the water continually 
descending the pipe will cool the water in 
8 great measure within the pipe, so that 
there will be scarcely any pressure of 
steam rising within it. Mr. Puttich says, 
“that the steam having no other Way to 
escape will be forced up the pipe r;" 
what, then, would Mr. Puttich shut the 
communication to the cylinder, aud would 
e do away with the safety valve? or 
would he tie or otherwise load the safety 
valve, so that it would be beyond the 
power of steam to force it up? lf Mr. 

uttich intends doing this, I coincide 
with him, that having no other way to 
escape, the steam would naturally press 
on the surface of the water, and the water 
would be forced up the pipe r, provided 
the boiler is sufficiently Strong to sus- 
tain the Pressure; but I leave it to 
your readers to judge what manner of use 
а boiler of this description would be, hav- 
ing no way for the steam to escape, not 
even to work the engine, or to escape 
when beyond a certain pressure, out of 
the safety-valve, 

Mr. Puttich goes on to remark, that to 
remedy this, he Proposes that the pipe p 
should be above the surface of the water, 
` having a cock connected with the Pipe, as 

seen in No. XVI., Р. 124. I consider thig 


quently be exposed to the full action of 
the арат, which would be a very great 
heat. Now the cock, being greatly heated, 
would naturally expand, and cause it to 
go stiff, and perhaps make it set fast; 
which, if it did so, would prove very dan- 
serous. To remedy this evil of Mr. Put- 
tich's improvement, I would propose that 
the cock should be above the boiler, with 
& small cistern above the cock, so that 
there should be a quantity of water to 
keep this cool. (See Engraving.) When 
the float A descended it would cause 
the float end of the small beam B to de- 
Scend with it; this would cause the other 
end to ascend, which would draw up the 
handle F; the water would then rush 
down the pipe р, and through the rim at 
bottom, which is perforated with small 
holes. The water would thus be dis. 
persed similar to rain. I have drawn the 
water lower than what it should be with 
Safety, in order to show the operation of 
my improvement. 
Your Subscriber, &c. 
Jonn Kino. 


No. 8, Lucretia-street, 
Lambeth-walk. 
„% The latter part of Mr. King's letter 
was not sufficiently explanatory; we have 
therefore taken the liberty of omitting it. 
Ep. P. M. 


— DE 


E RESULTS OF MACHINERY. 
To the Editor of the PENNY Месиаміс. 


SIR,—Observing in No. XVIII. of your 
useful publication, a Letter to the Editor, 
headed ** Results of Machinery, I beg 
to intrude upon your attention in repl 
to the conclusion drawn by your Cor- 
respondent; viz., that machinery, b 
rforming his work, injures the la- 
ourer, and necessarily deprives him of 
his means of subsistence,” and <‘ that the 
introduction of machinery has always 
en more prejudicial than otherwise to: 
the Working Ciasses.” 

An examination of the real state of the 
case, on the introduction of machinery, 
will show that the “resulta” are the 
very opposite to those stated by your 

rrespondent. 

A manufacturer, by the introduction 
of a machine, is enabled to dispense with 
the labour of fifty of his workmen, and 
thereby save the amount of their wages, 
say 90004. per annum. How does the 
capitalist employ the money saved ? Does 
he throw it into the sea, or bury it in 
the carth? No ; he employs it again in 
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his 
his income. Or he increases the com- 
forts and luxuries of his home. In 
which ever way he uses the capital saved 
by the machine, whether in enlarging 
his factory, or by building a new one, or 
by increasing his stock in trade, or by 
ing superior furniture for his 
, ог setting up a carriage; no 
matter in what way he employs the ca- 
pital saved ; he employs as much labour 
as formerly ; or, what is the same thing, 
he purchases the fruits of capital and 
labour combined. He pays for commo- 
dities, formerly manufactured or ob- 
tained by human labour; because such a 
recompense was expected; such a re- 
turn was looked for in the ordinary course 
of trading operations. So that the 30001. 
saved by the machine, employs or pays 
for as much human ur as before, and 
consequently the aggregate demand for 
ur in the market is as great as it was 
previous to the introduction of the ma- 
chine; always excepting that portion of 
the saving which the manufacturer, from 
some peculiar whim or fancy of his own, 
chooses to throw into the sea, or bury 
under the earth. 

There is another mode deserving of 
notice, in which the money saved may 
probably be used. It may be n in 
а banker’s hands, or in the funds. The 
benker receives the money for the pur- 
pose of using it in his business. He 
would not be at the trouble and risk of 
receiving it unless he could use it pro- 
fitably. The discounts, the additional 
accommodation he is thus enabled to 
afford manufacturers, merchants, far- 
mers, &c., enables them to employ more 
labour. As to placing money in the 
funds, that may be said to be nothing 
more than a transfer of means from one 
who wishes to keep his money idle, to 
another who wishes to employ it actively. 

It is true that the consumption of some 
individuals and of some classes is less 
beneficial than that of others. But in 
the present case the probabilities on the 
whole are equal. The sum of 3000/. is as 
likely to be employed beneficially in the 
handa of A as of B. Therefore, on 
these considerations, I contend I am jus- 
tified in coming to the conclusion, that 
the introduction of a machine, attended 
with a saving to the manufacturer, and 
dismissal of some of his labourers, does 
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ur; does not diminish the demand 
for labour, or the amount of wages. 

Let us extend this case to the whole 
trade, and view it in another light, by 
tracing the further effects of the intro- 
duction of machinery. 

We will suppose that the commodity, 
whatever it may be, has been doubled in 
quantity, and reduced one-half in price. 
We wi suppose the consumers to have 
paid two millions of pounds annually for 
the article or articles. Now they have 
to pay only one-half; having, of course, 
one million in their possession, to be 
disposed of in whatever way they think 
most conducive to their ats че, That 
this is a benefit to the consumer ; that it 
is an increase of the national wealth, 
will not be denied; therefore the only 
question is, how does it affect the work- 
ing classes as a body? They, of course, 
partake of the benefits in their cbaracter 
as consumers ; and this is a most im- 
portant consideration. As workmen, 
there is an additional demand created for 
their labour to the amount of the capital 
let loose, which must and will be em- 
ployed, and can only be employed in 
paying for labour in some shape or 
other. It is capital that employs human 
labour. It is the relative amount of ca- 
pital and labour in the market that de- 
termines the high or low rate of wages. 
Here, then, “ із the one thing needful” 
for the working classes ; an increase of 
capital, which must necessarily be fol- 
lowed by a higher rate of wages, and 
consequent increase of their means of 
subsistence—of their comforts aud inde- 
pendence. 

When we consider the vast increase of 
machinery, the multiplication of cases 
similar to that which I have endeavoured 
to illustrate, since the first invention of 
Arkwright, we cease to wonder at the 
almost magical alterations that have 
taken place within a short space of time. 
Not many years ago Liverpool was a 
fishing town, and Manchester a country 
village. Silk was formerly sold for its 
weight in gold; and cotton could be 
purchased by the rich only. Now the 
wife or daughter of a mechanic is better 

rovided with cotton than a lady was a 
hundred years ago. Rye, and other in- 
ferior breads, are now almost universally 
forsaken for wheaten bread. The cotton 
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manufactures employed in 1760 about 
50,000 persons ; now the same manufac- 
ture employs about one million and a 
half. Тһе number of cattle has kept 
pace with the relative inerease of the in- 
habitants, while the weight has doubled. 

The whole of your Correspondent's 
objections against machinery seem to me 
to be concentred in two propositions. 

Ist. The introduction of machinery 
into a trade injures the workmen in that 
trade. 

2nd. There are low wages, and conse- 
quently misery and poverty among the 
working classes. 

And from these two propositions, se- 
parately or conjointly, he infers that 
* machinery is more prejudicial than 
otherwise to the labouring classes." 

With regard to the first proposition, 
no one ever denied that the introduction 
of machinery injured individuals, —in- 
jured particular trades; but until the 
facts and arguments stated above are 
clearly and satisfactorily replied to, I 
must still remain of the opinion founded, 
as I conceive, upon the most conclusive 
statements and reasoning; that this 
partial evil is attended with “universal 
good; and that, to the working classes, 
in the aggregate, most particularly. 

As to the second proposition, that 
misery and poverty exist among the 
working classes, —call upon the enemies 
of machinery to prove that low wages 
exist because of,—and not in spite of— 
machinery. Compare the number of 
hand-loom weavers and others, who have 
been injured, with those who have been 
benefited by machinery ; and the injured 
will be seen to be exceptions to the rule, 
composing a small portion only of the 
whole body of the working classes. 
What would be the condition of England 
now, with the amount of her population 
doubled, were the quantity of machinery 
reduced to what it was seventy years 
ago? The condition of Ireland, without 
machinery, without manufacture, com- 
paratively speaking, is an answer to the 
question. A considerable portion of the 
population would be without labour, with- 
out wages; subsisting by the charity of 
their fellow-countrymen, and that on the 
worst description of food which can keep 
soul and body together. While the 
other more fortunate portion of the work- 
ing classes would be obtaining, as the 
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highest rate of wages, six or seven shil- 
lings a week, instead of that being as 
now—in consequence of machinery—the 
lowest rate of wages. 

] have intruded at too great length al- 
ready upon your columns, but 1 cannot 
lay down my pen without expressing & 
feeling, which, though it does not bear 
directly on the question, is yet intimately 
connected with it; viz., that it is the 
bounden duty of the legislature not only 
to alleviate, but to remove, the evils suf- 
fered by any portion of the community, 
for the sake of the public and general 
bencfit. 

I am, Sir, your obedient gas 


—— 
TO PRESERVE PROPERTY FROM FIRE. 


To the Editor of the Penny Mechanic. 


Tue simplest mode by which we can 
demonstrate the practicability of saving 
valuable property from fire will prove 
the most instructive, and bear withita 
convincing proof that & right applica- 
tion of useful common inventions will 
often supply the place of more costly 
apparatus; and, in effect, prove safer 
and more desirable. 

Take, for instance, а well-soldered 
tin, in any shape, say one foet square ; 
at the distance of half an inch from the 
bottom, inside, place a few small bars, 
or strong wires, parallel to the bottom. 
Next, have another tin, nine inches 
square, with as large a circle in thetop 
as possible. Let that part which is 
joined to the top be a female screw, 
and let the top screw into it. Having 
placed your valuable property in the 
small case, and secured the cover, place 
it inside the large case. Next, if you 
fill the large case with water, and let 
the water overflow the smaller case, is 
it not evident that the only effect a 
powerful fire will have on these casesis 
that of making the water boil, without, 
in the slightest degree, injuring the 
internal case and its contents; but, if 
the contents of the inner case were 
placed in an iron safe, the safe would 
get red hot, and its contents would be 
consumed. 

On the principle described (which 
I believe is new) all combustible ma- 
terials, spirits of wine, of turpentine, 
and even gunpowder, can be secured 
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against fire. Should the contents of 
any cask or case be likely to generate 
steam, and burst the cask, this effect 
can be guarded against by having small 
syphon-like pipes, rising a few inches 
higher than the water which surrounds 
the internal cask ; and the steam gene- 
rated will, if considerable, help to ex- 
tinguish the fire. 

On this principle, buildings that are 
sustained by cast-iron [pillars may be 
constantly supplied with water, that, 
in case of large fires, will generate 
steam, which probably will assist in 
keeping the fire under. But to a cer- 
tainty, the quantity of water contained 
in the pillars can be instantly got at, 
and the water will preserve the pillars 
from the effects of the fire. Under 
good regulations, in nine cases out of 
ten, the fires will be extinguished be- 
fore the nearest engines arrive. 

To preserve gunpewder under water, 
and thus prevent the dreadful evils that 
result from its explosion, as lately was 
the case in Limerick, is also a task easy 
to be performed. Let the powder be 
secured in tin cases, or small casks, 
either in cartridges or loose; let one 
end of the case or cask have a circular 
opening in it, and let the inside of this 
circle be a female screw. Let the top 
that is to fit init be a male screw, that 
will not admit the water. When the 
top will be screwed home, by placing a 
weight on the case or cask it can be 
kept under water in perfect safety. 
This method is applicable to all pow- 
der manufactories, to all magazines 
and warehouses. 

Should it be difficult at any time to 
prevent the leakage of the tin cases or 
casks that contain powder, &c., a coat 
of the solution of Indian rubber can be 
laid on, over the outside of the cask or 
case, and this will preserve the whole 
uninjured even for years- 

In like manner, tea, sugar, ships’ 
bread, and all manner of ships stores, 
together with the general cargoes of 
ships, can be secured against salt 


water. 
M. Roveu. 
— — 
WINDOW CLEANING ACCIDENTS. 
Ir there are any accidents that deserve 
to be particularly designated by a name, 
they are those occasioned by the dan- 
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gerous practice of suffering servants (ge- 
nerally female) to clean the outsides of 
the windows of gentlemen’s houses. Not- 
withstanding the many dreadful acci- 
dents that this practice has occasioned, 
and the number of lives that have been 
lost from persisting in it, there appears 
to be very little desire to remedy the 
evil. After a housemaid has been im- 
ped upon the railings, in front of a 

ouse, ip eonsequence of having fallen 
out of a window she was cleaning, two or 
three stories high, we do not, perhaps, 
see servants, in the same street, exposiug 
themselves to a similar danger for some 
short time; but after a while the acci- 
dent is forgotten, and things go on much 
the same as usual. This is the neces- 
sary consequence of the present incon- 
venient way in which the windows of 
houses are constructed, and of the parsi- 
mony of the master or mistress of the 
house, who will not afford the money to 
pay a glazier for cleaning the windows in 
а proper manner. 

The best remedy for this would un- 
doubtedly be the construction of windows 
in a different mode to the present. A 
Correepondent (J. W. Ritchie) who has 
written to us on the subject, suggests 
that windows, instead of being made to 
open upwards, might slide into recesses 
formed on the two sides of the window- 
frame; the window being in two por- 
tions, similar to those which open on the 
lawn in gentlemen's country houses, 
only not hanging on hinges. ; 
Ritchie thinks this plan preferable to 
having the windows on hinges, which, 
indeed, would not at all remedy the evil 
complained of. But if one half of the 
Window could be brought into the middle 
of the frame, while the other half re- 
mained in the recess, a person could get 
at the window from either the right or 
left hand of it, and the window could 
then easily be cleaned. 

The following description of a con- 
trivance for expeditiously detaching the 
lines of window-sashes is, however 
perhaps better calculated to answer the 
end in view, the plan being very simple 
and not attended with much expense. 


To the Editor of the Penny Mechanic. 
(See Engraving front page.) 


Srg,—Àn invention, under patent, has 
lately been obtained, by which.the lines 
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of window-sashes may be easily de- 
tached, for safety and convenience of 
cleaning. 'The expense of this inven- 
tion is, perhaps, more than many per- 
sons would like to incur, as patentees 
usually employ their own workmen. I 
herewith, therefore, send you the dia- 
gram of a contrivance for the same pur- 
puse, which can readily be attached to 
any sash, and I think will be found fully 
to answer the intention. Fig. 1. repre- 
sents a piece of plate iron or brass, hav- 
ing holes drilled through as marked ; 
the upper two to receive the wire staple, 
fig. 4, which must be riveted at the 
back, and through which the sash-line is 
to pass and be secured by the knot, fig. 
5; the two holes near the bottom are to 
receive the ends of a piece of wire, 
when the sides of the iron plate are bent 
up to resemble fig. 2, and riveted. Over 
this piece of wire is an horizontal hole, 
about three-eighths in length, and only 
wide enough to admit the head of a screw 
hook, fig. 3, which is to be screwed into 
the sash, for the purpose of working and 
detaching. I think the diagram is the 
full size of the apparatus. If the box 
No. 2 was made in cast brass the expense 
would not exceed one shilling per sash. 
The hook, No. 6, I find however better 
adapted, both as regards safety and Те 

if- 


cuniary views. The hook may be 
ferently constructed, by a strip of iron 
bent to the form of No. 6, with a coun- 


tersunk hole at each end to fit it on the 
sash with two common screws. 
I am yours respectfully, 
W. CLEMENTS. 


— 
MECHANICS' LIBRARY. 


An address on the necessity of an exten- 
ston of Moral and Political Instruc- 
tion amongst the Working Classes. By 
Rowland Detrosier. Cleave. 

No book that we have hitherto noticed in 

this work better deserves a place in every 

mechanic’s library than the above Ad- 
dress by Detrosier. A working man 

himself, he knew the evils and the mi- 

sery that his class of society is exposed 

to; and as a man of intelligence, he has, 
in the tract before us, pointed out how 
the one may be avoided, and the other 
remedied. The plan is to improve the 
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moral and political education of the work- 
ing classes; and he advances the im- 
portant truth which cannot be contro- 
verted, that political melioration is the 
resulting consequence of moral progression. 
There cán be no doubt but that the de- 
tion and privations so often endured 

by the less wealthy classes of society, are 
the result of their ignorance. Yet how 
is this to be remedied ? Are there not 
thousands in this enlightened country 
whose circumstances bequeath to them 
little beside rising to labour and lying 
down to rest? Are there not thousands 
in this humane country, with whom ls- 
bour commences almost before infancy 
has passed; thousands, the whole of 
whose education presents to them scarcely 
any thing more edifying than the exam- 
ples of ignorance and brutality ? Where 
is the individual bold enough to say no? 
They have, however, one redeeming 
virtue—industry ! matchless industry! 
to develop which no pains are no 
means left unt.ied, that avarice can dic- 
tate, or poverty oblige its victims to sub- 
mitto. They are, consequently, in the 
generality of cases, considerably ad. 
vanced in their knowledge of the me- 
chanical arts ; and beyond this, it is still 
presumed by some, the education of po- 
verty ought not to extend." is 
ү however, is giving way to the 
liberality of the age. People begin to 
perceive the evils such opinions have 
generated. The case is eloquently stated 
Р] Detrosier in the following passage: 
e says, Science creates wealth ; but it 
ts morality that perfects man; and the 
greatness, the prosperity, the happiness 
of a nation, demand the inseparable 
union of both. Were some catastrophe 
of nature instantly to destroy the reeords 
of human intelligence at present ex isting 
in this country; to sweep away, in an 
instant, all those things on the existence 
and possession of which the comforts of 
life in the different grades of society do- 
pend ; to strip the land of all those wit- 
nesses of existing and past intelligence 
by which it is at present ornamented; 
and, sparing the population, to leave 
them the alternative of remaining desti- 
tute or constructing for themselves the 
requisites and comforts of life; who can 
doubt, for a moment, our physical power, 
or mechanical capacity, to extricate our- 
selves even from so forlorn a situation ? 
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But let us ask the important question— 
are we as powerful in moral excellence 
as we are in mechanical skill? Were 
some political catastrophe to leave every 
man to be governed solely by the degree 
of knowledge which he, individually, 
might possess, what would be the scene 
ү to the eye of the spectator ? 
"hat would be the moral consequence? 
What proportion of our population 
would be disposed to fulfil their moral 
engagements ? What proportion would 
bave principle enough to be a law unto 
themselves ? Every one must feel the 
importance of these questions; the an- 
swer to which, were it possible to give it, 
would decide our claim to the character 
of a civilized nation, and show the amount 
of our moral excellence. A nation is 
civilized or savage. not in proportion to 
the morality or intelligence of the few, 
but of the many; for as the author of the 
Wealth of Nations has well remarked :— 
‘Though a few individuals may possess 
t abilities, all the nobler parts of the 
uman character may be obliterated and 
extinguished in the great body of the 
people.” Our limits, we regret, will 
not allow us to do justice to this eloquent 
and powerful appeal to the intellect of 
the working classes—this heart-stirring 
call to ‘‘arise! or be for ever fallen." 
We ean only say, we think so highly of 
it, that we hope every working man in 
the three kingdoms, who can read, will 
lay out threepence for a copy; and those 
who cannot read should purchase it, that 
those who can may impart to them the 
important truths with which this Address 
abounds. 


— — 


MISCELLANIES. 


Importance of practical Knowledge.— 
It is a fact that some curious arts can- 
not be transported but by the workman 
himself. Most men will learn better 
by seeing the operation than by reading 
or any other method. This is illus- 
trated in the following statement of a 
brass trinket maker of Birmingham, and 
is in substance as follows:“ Eighteen 
years ago, on my first journey to Lon- 
don, a respectable man asked me if I 
could supply him with dolls eyes; 
and I was foolish enough to feel half 
offended; I thought it beneath my 
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dignity to make doll'a eyes. Me took 
me into a large room, and from the im- 
mense number of legs, arms, and 
trunks, I was convinced he wanted a 
great quantity of eyes. He gave me 
an order amounting to upwards of 
5001. On my return, although I had 
some of the very best workmen in the 
ров toy line, yet they shook their 
eads, said they had seen the article 
before, but could not make it. I of- 
fered them great inducements to t 
their best, and after wasting muc 
time the project was abandoned. 
Within a few months, however, I 
turned my attention again to the doll's 
eyes, determined to make them, if pos- 
sible. After a while I met, by acci- 
dent, a poor fellow in poverty from 
drinking, and dying of & consumption. 
I showed him ten sovereigns; he said 
he would instruct me in the process. 
He could not bear the smell of his own 
lamp, and though I was well acquainted 
with such work, I felt that it could not 
be done from his description. He took 
me into his garret, and before I had 
seen him make three I felt competent 
to make a gross; and the difference 
between his mode and that of my 
workmen was so trifling that I was 
astonished.” 


Greenwich Railway.—The number of 
passengers from Sunday, 5th March, 
inst. to Friday, the 9th, was 26,923. 
Money received 7301. 19s. Тһе total 
number of passengers since the opening 
has been 239,354. 


INSTITUTIONS. 


London Mechanics’ Institution.—The 
usual quarterly meeting of this Institu- 
tion was held on Wednesday evening, the 
Ist inst., when the Committee presented 
their Report, from which it appeared 
that the increased number of members 
had enabled the Committee to make se- 
veral payments that, otherwise, they 
could not have done. The receipts of 
the quarter amounted to 546]. 18s. Id., 
the expenses to 4171. 11s. Тһе build- 
ing debt had been reduced by the pay- 
ment of 50l., and 1091. 7s. Id. remained 
in the hands of the bankers. There 
were some accounts outstanding. Amongst 
the receipts of the quarter was 101. 4s. 
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for single lecture tickets; 


sold during the quarter. 
le 
cords ” 


able books, 
bers of the Institution. 
331; the total number 
Institution 1241. 


factory. A class 


the class. A 
lately been 
Gregory, 


attend the meetings of the Committee, 
without it being necessar 
permission, was discussed, and the meet- 


ing afterwards adjourned till the next 


evening. The first motion having been 
put to the vote and negatived, one of a 
modified character was agreed to. Votes 
of thanks were then given to the dif- 
ferent persons who had benefited the In- 
stitution, and the meeting adjourned. 


Colebrooke Literary Institution.—The 
Rev. Robert Simson, M.A., Master of 
Colebrooke House Academy, well known 
as a lecturer upon education, and author of 
several works upon that important subject, 
on the Gth inst. delivered a lecture ou Phy- 
sical Geography, introductory to a course 
of twelve lectures on that department of 
science. The lecturer began with men- 
tioning the importance of the study of geo- 
graphy, the more especially as we possess 
dominions in almost every latitude and 
every clime; and from the enterprising 
spirit of the British nation, there is not a 
corner of the world where some of her 
sous are not to be found. In a religious 
and moral point of view, the study of phy- 

sical geography was observed also to be 
of paramount importance, because the phy. 
sical condition of mankind reacts so pow- 


this may, 
perhaps, account for the circumstance 
that only three ladies’ tickets had been 
It also ap- 
ared from the Report, that considera- 
additions have been made to the 
library, 63 vols. of the “ Public Re- 
having been presented by the 
Commissioners ; and several other valu- 
by their authors, or by mem- 
The number of 
new members who had been elected was 
belonging to the 
The report of the 
condition of the classes was very satis- 
for the study of the 
Latin language was about being formed 
under the superintendence of Dr. Black. 
The books required by those members 
who attend it will not cost more than 5s. 
per member ; but Dr. Black would not 
commence until he had obtained the 
names of 100 members willing to join 
short-hand class had also 
commenced by Mr. H. 
and met on Saturday evenings. 

After the report of the Committee had 
been read and received, a motion for al- 
lowing the members of the Institution to 


to obtain their 
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erfully on the moral, that the state of the 
former must be ascertained before the 
wants of the other can be supplied, or its 
deformities eradicated. From the excel- 
lence of the introductory lecture, the repu- 
tation of the lecturer, and the low price of 
admission (only 6d. each lecture, or 5s. 
for the twelve) we anticipate that many 
persons will be induced to attend. 


— 


LECTURES DURING THR WEEK. 


London Institution, Finsbury Circus.—Monda ; 
March 20, at seven, C. C. Clark, езд., on ear 
British Poetry — Thursday, Mareh 23, H. J. 
Gauatlett, esq., on Ecclesiastical Music. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery -Iane.— Wednesday. March 
22, at half-past eight, Dr. Grant, on the Mollus- 
Cous Classes of Auimals.—Friday, 24, Iustitu- 
tion closed, 

Aldersgate-street Institution—Wednesday, March 
22, at eight, H, Goadly, esq., on the Anatomy of 
Insects, illustrated by Ше oxyhydrogen micros- 
cope. 

Western Literary and Sctentific Institution, 47, 
Leicester-*quare.— Thursday. March 23, at half- 
pest eight, Dr, Larduer, on the Steam-engine. 

Eastern Athenaum, Stepney Square.— Wednesday, 
March 22, at eight, W. Lukeing, esq., on Che- 
mistry. 

Islington Literary and Scientifie Society.— Thurs. 
day, March 23, at eight, Mr. T Cromwell, ou the 
Archeology of the British Islands. 

Poplar Institution, East India Rosd.— Tuesday 
March 21, at eight, B. R. Haydon, esq., en 
Paintivg, with illustrations. 

Westminster Mechanics’ 1 пион, Grosvencr St., 
Millbank Row. — Wednesday, March 22, at 
eight, S. Logan, esq., on Phrenology. 

Kentish Town Mechanies’ Institution.— Monday, 
March 21, J. Smith, esq., on the Essentials of 

neral Happiness. 

Bermondsey Mutual Instruction Fociety.— Monday. 


March 20, ut quarter past eight, Mr. L. Richard, 
9D the Steam Engine. 


— — 


TO CORRESPONDENTS. 


We should feel obliged if our Correspondents, 
when describing machinery, would write shorter 
sentences, This would 


“ W. D." and “Snully Gong,” 
next weck. 


We shall notice the ‘Engineers’ and Mechanies’ 
Encyclopedia" the very first opportunity. 


“N. D.” The Society of Arts will sof Sive a prize 
for an invention if it is patented, 


“ Question” wishes to know “how it is that clay, un- 


like other bodies, contracts instead of expanding 
by heat?“ 
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one end of the axle in the orifices в s, 
and which may also be shifted from one 
orifice to another according to their most 
convenient positions; in this machine 
the power is to the weight, as the cir- 
cumierence of the axle Ав is to the cir. 
cumference of the circle described b 

the extremities of the levers, but this 
holds good on]y on the condition that the 
power is applied in a direction perpen- 
dicular to the lever, or that it is a tangent 
to the circle described by the lever. The 
power of this instrument may be in- 
creased either b lengthening the levers, 
or diminishing the thickness of the axle. 
е capstan which is a verticle cylinder, 
veable.on an axle, is turned in the 
same manner as the machine just men- 


і 4 tioned, with levers, which are pushed 
assing round the cir cumference as at P. | round by the exertion of the men using 


€ power gained by this machine is in them. In the wheel and axle as in all 
Proportion as the circumference of the other machines, there must be an allow. 
wheel is greater than that of the axle, if | ance made for the friction „ which 
the circumference of the wheel be twelve although perhaps is not very consider.” 


able, must, in Pis be taken into 
consideration. nd it must likewise be 
taken as a fundamental law, that what is 


THE WHEEL AND AXLE. 


Tue Wheel and Axle (Fig. 1.) is the 
second mechanical power; AB repre- 
sent the wheel, and cp the axle, at the 
extremities of which are two pivots F r, 
which with the whole may turn in the 
wooden blocks a G. In this machine an 
equilibrium takes place, when the cir- 
cumference of the wheel is to the power, 
as the weight is to the circumference of 
the axle. The weight to be raised is at. 
tached to the end of the rope coiled 
round the axle as at w, and the power or 
exertion required to raise it, is applied mo 
at the handles fixed in the circumference 
of the wheel, or at the end of a cord 


pounds at w, will be balanced by a weight gained in power is lost in time, for the 
of only one pound at P, and the least ad- space, ind consequently the time lost, 
ditional force at P, will cause the weight | w; 


will be in the same Proportion as the 
power gained. 


pose of drawing water out of deep wells, 
the winch or 

used instead of the great wheel A p, for 
the weight to be raised in this case is 
not very considerable, there being but 
seldom more than one bucket drawn up 
at a time. When great force is required 
in order to lift any very heavy Weights, 
as in the operation of raising different 
ponderous bodies to the roofs of houses, 
&c.; this instrument is made with cogs 
fixed all round the circumference of the 


wheel, and which ig turned by a winch outside the block, the plank s 

attached to the axis of a small trundle- between the cylinders, and ihe uis 
wheel which works in the cogs. In this | sion js taken; now in this machine the 
kind of machine the racket wheel x, upper cylinder with the leverg represents 


with the catch r, is a Very necessary |a sort of қ 
; wheel and axle, b 
appendage, for should the workman ге) Sut Instead of 


through carelessness quit his hold, while 
in the act of raising any heavy weight, 
the catch would fall into the tecth of the 
racket wheel, and prevent the danger portance in lifting timber and other ma- 
which would most probably occur by the terials, is composed of a straight iron 
bod descending at random. Sometimes bar with cogs on one side of it movi 

in the place of a Wheel long levers as in perpendicularly in a wooden block t 
fig. 2. are used, which are inserted at сазе, and is elevated or depressed 57 


plank placed between them; on the 
plank is laid the late from which the 


cylinder by means of the levers (four in 
number) fix 
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small toothed wheel, which being turned 
with a handle, works in the cogs. ‘This 
is also referrible to the wheel and axle, 
for the power is applied at the handle, 
which by its circular motion describes 
the wheel, and the small toothed wheel 
which represents the axle, by working 
in the cogs of the iron bar, raises the 
weight required. 

The wheel and axle may be considered 
as a lever of the first kind, so construct- 
ed as to have a continual motion on its 
fulcrum or centre, in consequence of 
which it has been termed the perpetual 
lever. Let a (fig. 3.) represent the axle 
and в the wheel, both of which turn оп 
the same fulcrum c ; now if the weight 
w act at that part of the axle at p, six 
inches from the fulcrum c, and the power 
act at that of the wheel at k, two 
feet from the fulerum c, it is evident 
that the machine gains power in the pro- 
portion of four to one, because the 
radius of the wheel is four times as great 
as that of theaxle. To this mechanical 
power may be referred the various 
eranes, &c., almost continually under 
our notice. 


QOTTON MANUFACTURE. ` 
ENGLAND may be said to have been a 
manufacturing country for five hundred 
years, from the time, namely, when the 
clothiers of Flanders came over in great 
numbers and settled themselves in dif- 
ferent parts of the kingdom, on the mar- 
riage of our Edward III. to Philippa of 
Hainault. The manufacture of cotton 
cloth, however, was not introduced 
among us till about the middle of the 
seventeenth century, and made no ex- 
traordinary progress for a hundred years 
afterwards. Asan evidence of the com- 
paratively slight degree of interest which 
it excited, and of the little ingenuity 
which was consequently exerted in its 
improvement, it may be stated that the 
valuable invention of the fly-shuttle, 
which was introduced into the woollen 
manufacture about the year 1738, was 
not employed in the weaving of cotton 
till more than twenty years afterwards ; 
up to which period, whenever the web 
was more than three feet wide, two men 
were constantly stationed at the loom in 
which it was wrought, the one to throw 
the shuttle from right to left, and the 
other to throw it back from left to right. 
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It was not till the ycar 1769 that an at- 
tempt was made upon any considerable 
scale to spin cotton thread by machinery ; 
for, whatever may have been done before 
this time by individuals of mechanical 
ingenuity in inventing contrivances for 
that purpose, it is certain that the invalu- 
able improvement in question was really 
introduced into the manufacture by Ark- 
wright when he took out his patent and 
built his first mill. 

The revolution, therefore, we may 
almost say, in the whole aspect and cha- 
racter of our manufacturing and com- 
mercial interests, which has hence arisen, 
is the work of only the last sixty years. 
About the beginning of the last century, 
the quantity of cotton wool annually im- 
ported into Great Britain did not amount 
to 1,200,000 lbs. ; and by the ns 1720 
it, had not increased to much beyond 
2, 000, 000 lbs. There are no returns 
from 1720 to 1771; but the importatien 
had probably gone on increasing during 
that Tare although at a slow rate. 
Nor did it make a very rapid progress 
even for several years after spinning by 
machinery was introduced, having from 
1771 to 1775 averaged only 4,764,5891bs., 
and for the next five years only 
6,706,018 lbs. In 1784, the year im- 
mediately preceding the final repeal of 
Arkwright's patent, it amounted to 
11,482,083 lbs. That event gave a great 
impulse to the manufacture, the average 
importation for the next five years having 
grown to 25,443,270 lbs. annually. In 
1799 it had risen to 43, 379, 278 lbs., and 
іп 1800, to 56,010,732 lbs. In 1817 it 
was 124,912,968 lbs., and in 1825 it ac- 
tually amounted to the immense quantity 
of 228,005,9911bs. The average im- 
portation of cotton wool into Great Bri- 
tain may now be stated as considerably 
exceeeding 200 millions of pounds per 
annum, or as amounting to fully a hun- 
dred times what it was a century ago, 
and to more than fifty times what it was 
when Arkwright began to spin. 

The whole of this raw material, with 
the exception of about ten millions of 
pounds which are used in an unmanu- 
factured state, and from ten to twenty 
millions which are annually exported, is 
spun into thread, and mostly wrought 
into cloth, in this country. The Rev. 
Dr. Cartwright invented his power-loom 
in 1784; but it is only since the com- 
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mencement of the present century that 
weaving by machinery has become ge- 
neral. Steam was first applied as the 
moving power for the үе machi- 
nery in 1785; in which year Messrs. 
Boulton and Watt erected one of their 
rotative engines for a factory belonging 
to the Messrs, Robinsons at Pappiewick 
in Nottinghamshire. In the present day 
the cotton is carded, spun, and woven 
into cloth in the same manufactory ; 
these different operations being per- 
formed by machinery, the several 

of which are all set in motion by a single 
Bteam-engine. 

In 1787 the number of spinning fac- 
tories in the county of Lancaster amount- 
ed only to 42, of comparatively inconsi- 
derable magnitude; in August 1825, 
there were, according to Mr. Baines, no 
fewer than 104 such factories in Man- 
chester alone, which were worked by 
110 steam-engines, of the aggregate 
power of 3,598 horses. 'The number of 
steam-looms now at work in the king- 
dom is calculated at 45,000, of which 
about 8,000 are in Scotland, and above 
20,000 in Manchester. In 1824, it has 
been stated that the number of spindles 
constantly in motion was about six mil- 
lions, and the power by which they were 
moved equal to tbat of 10,572 horses. 
In another statement, however, drawn 
up by Mr. Kennedy, it is calculated that 
in 1817 (when the importation of cotton 
wool was not nearly so great as in 1824) 
the number of spindles was 6,645,833, 
and the moving power equal to that of 
20,768 horses. Some idea may be 
formed of the growth of this manufac- 
turc since the year 1769, by contrastin 
the astonishing number of threads whic 
it would thus appear are spun every da 
now, with the 50,000 which were a 
that were produced then, 

The produce of all this machinery is, 
as may be supposed, immense. [n 
the present improved state of this (the 
weaving) process," says the writer of an 
article in the Supplement of the Ency- 
clopedia Britannica, ** one person, ge- 
nerally a girl, attends to two looms, the 
weekly produce of which is from seven 
to nine pieces of cloth, of seven-eighths 
wide, and twenty-eight puo long." 
** A single factory in Manchester," says 
Mr. Guest, writing in 1828, “ and that 
not of first-rate magnitude, receives the 
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raw cotton, and turns outa web of cloth, 
varying in width from three quarters of 
a yard to a yard and a quarter, of forty 
miles in length every week," In 1750, 
it has been calculated that the whole 
amount of the cotton manufacture of the 
kingdom did not exceed the annual value 
of 200,000/.; it is now considered on 
good grounds, to amount to fully thirty- 
six millions of pounds sterling per an- 
num. Sir Richard Arkwright states, in 
his Case published in 1781, that the 
capital then invested in buildings and 
machinery by those engaged in this trade, 
amounted to 200,000/.; it is calculated 
to amount now, in Lancashire alone, 
which possesses about four-fifths of the 
trade, to 8,000,000/. In the year ending 
on the 1st of May 1818, 105 millions 
of yards of cotton cloth of all sorts were 
manufactured in Glasgow and the neigh- 
bourhood, of which the value was about 
§,200,000/. Of this about one half was 
exported. The value of the cotton cloths, 
twist, and yarn, exported from Great 
Britain for some years has been on 
an average about 16,000,000/., leaving of 
course about 90,000 0004. worth for 
home consumption. The export trade 
in cotton is now fully three times that in 
woollens, the manufacture of which used 
to be the great staple of the kingdom. 
The extraordinary perfection to which 
every part of the cotton manufacture has 
now been carried is another result for 
which we are entirely indebted to the 
introduction of machinery. Especially 
since the invention of the mule, a com- 
pound of the jenny and the water-frame, 
about the year 1790, the muslins manu- 
factured in England have been every 
year attaining a greater fineness of fabric, 
and are now rapidly approaching to à 
rivalry even in this respect with the 
most exquisite productions of the East. 
As an illustration of the state of advance- 
ment to which the spinning process has 
been brought, it may be mentioned, that 
* Mr John Pollard, of Manchester, 
spun, in 1792, on the mule, no fewer 
an 278 hanks of yarn, forming a thread 
of 233,590 yards, or upwards of 132 
miles in length, from a single pound of 
raw cotton." The diminution of the 
rice of the manufactured article which 
as been produced by the successive 
improvements in the cotton machinery 
is equally extraordinary. Yarn of what 
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is called No. 100, which even in 1786, 
after its price had been greatly reduced 
by the cancelling of Arkwright's patent, 
sold for thirty-eight PE eh has fallen 
in price every year since time, and 
is now to be had for three or four shil- 
ings. The raw material is now indeed 
brought from India, and manufactured 
into eloths in England, which, after 
being re-exported to that country, are 
actually sold there cheaper than the pro- 
duce of tbe native looms. There can 
hardly be a more striking proof than 
this of the triumph of machinery. 

Finally, it has been calculated that 
while the number of persons employed 
in the cotton manufacture in 1767, did 
not probably amount to 30,000, the 
number of those now engaged in its dif- 
ferent ents can hardly be less 
than a ion. Yet, ** in some branches 
of the business," it и iris 
“ the spinning in particular, such is the 
вов of labour introduced by the use 
of machinery, that one man and four 
children will spin as much yarn as was 
spun by six hundred women and girls 
fifty years ago." Library of Entertain- 
ing Knowledge. 

oa 
WOODEN BELLOWS. 

It is somewhat singular that the in- 
ventors of most of our household in- 
struments— those we use every day, 
and which add so materially to our en- 
Joyments without our ever thinking of 
them—it is, we say, somewhat singular 
that in almost every case their invent- 
ors are unknown. The men who first 
taught others how to obtain fire, cer- 
tainly effected as much, if not more, for 
mankind than Watt by his invention, 
or Arkwright, or anybody else, by his. 
Yet even fable is silent in the former 
case, while Fame with her thousand 
trumpets is sounding forth the certainly 
well-earned praises of the latter. Our 
readers must not suppose from this 
that we are going to introduce to their 
notice the name of any long-forgotten 
benefactor of his fellow men ; we 
should feel very happy in doing so, but 
at present we are only going to de- 
scribe a very ingenious piece of ma- 
chinery, the author of which is forgot- 
ten, but who certainly deserved to be 
remembered, if it were only for having 
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done mankind what little service lay in 
his power. The machine we allude to 
is the wooden bellows. 

After the discovery of fire, the first 
instrument employed to blow It, and 
strengthen it, would undoubtedly be a 
hollow reed, until the art was found 
out of forming a stick into a pipe by 
boring it. Our common bellows, 
which consist of two boards joined to- 
gether by a piece of leather, and which 
probably are an imitation of the Jun 
of animals, appear to have been early 
known to the Greeks. Strabo states, 
that the Scythian philosopher, Ana- 
charsis, who lived in the time of Solon, 
invented the bellows, and also the pot- 
ter’s wheel, and the anchor. Whether 
the two latter originated with him is 
doubtful, but it is interesting to think 
that the invention of an instrument so 
humble as a pair of bellows can be 
traced back for so long a period. 

The wooden bellows were invented 
in Germany, but by whom is unknown. 
They are mentioned in a catalogue of 
various machines in 1650, and are 
stated to be capable of producing a 
strong blast for melting metals, and 
could also be used for organs. 

The whole machine, as described in 
the History of Inventions, consists of 
two boxes placed the one upon the 
other, the uppermost of which can be 
moved up and down upon the lower 
one, in the same manner as the lid of a 
snuff box, which has a hinge, and 
moves up and down when it is opened 
and shut. The sides of the uppermost 
box are so broad as to contain the lower 
one between them, when it is raised to 
its utmost extent. Both boxes are 
bound together where the pipe is 
through which the air is forced, by a 
strong iron bolt. It may be readily 
comprehended that when both boxes 
fit each other exactly, and the upper 
one is raised over the under one, which 
is in a state of rest, the space con- 
tained by both will be increased; and 
consequently more air will rush in 
through a valve plaeed in the bottom 
of the lower one ; when the upper box 
is forced down, this air will of course 
be expelled through the pipe. The 
only difficulty is to prevent the air 
which forces its way in, from escaping 


anywhere else than through the pipe; 
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for it is not to be expected that the 
boxes will fit each other so closely as to 
prevent entirely the air from making its 
way between them. This difficulty, 
however, is obviated by the following 
simple and ingenious method. On the 
inner side of the uppermost box there 
are placed moveable slips of wood, 
which by means of metal springs are 
prese close to tlie sides of the other 

ox, and fill up the space between them. 
As these long slips might not be suffi- 
ciently pliable to suffer themselves to 
be pressed close enough, and as, though 
planed perfectly straight at first, they 
would in time become warped in va- 
rious directions, incisions are made in 
them across their whole length, at the 
distance of from fifteen to eighteen 
inches from each other, so as to leave 
only a small spacein their thickness, by 
which means they acquire sufficient 
pliability to be everywhere pressed 
close enough to the sides. 

This is a description of the method 
by which these bellows were manu- 
factured some twenty or thirty years 
ago: several improvements will, how- 
ever, no doubt suggest themselves to 
the mind of the ingenious mechanic. 
The advantages of these bellows are 
said to be very great. When made of 
clean fir wood, without knots, they 
will last, it is said, thirty or forty 
years, and even longer, though con- 
tinually kept in action forty-six or 
forty-eight weeks every year. The 
effect produced by them is stronger, as 
well as more uniform, than by the or- 
dinary bellows, and the blast of air can 
be moderated according to circum- 
stances. They are worked also with 
great facility. The slips of wood on 
their sides are apt to become damaged, 
but they can easily be repaired. Every 
three or four months, however, the 
outer sides only of the inner box, and 
the bolt which keeps the boxes together, 
must be smeared with oil. 

Grignon, when speaking of the above 
invention, and noticing its German ori- 
gin, says, ‘‘Germany is the country of 
machines. In general the Germans 
Jessen manual labour considerably by 
machines adapted to every kind of 
movement ; not that we are destitute 
of able mechanics; we have the talent 
of bringing to perfection the machines 
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invented by our neighbours." When a 
somewhat similar observation was 
made with reference to gentlemen's 
“ ruffels," it was observed, that though 
* our neighbours" might have invented 
this once much esteemed and fashion- 
able portion of dress, yet it was the 
Englishman who had the “ talent of 
bringing it to perfection," by adding 
a shirt to it. 1t will be found pretty 
nearly the same with most other inven- 
tions. There are few, or no countries 
in the world at the present time, that 
can boast of the possession of so much 
mechanical skill as England ; and Grig- 
non's remarks, whether relating to a 
pair of bellows, or to any thing else, 
will therefore now be quite inappli- 
cable. 


oars 


LAND SKATES. 

To the Editor of the Penny Mechanic. 
Sin, —In perusing in your Magazine an 
article headed Land Skates, it struck 
me that the spindle of the wheels could 
not be made to support a man's weight. 
I do not conceive where you could put 
the bearings for the spindles; they 
would either bend or break; besides 
you could not get the wheels stron 
enough for that purpose on such a small 
compass as they are proposed to be on. 
If you think these hurried remarks 
worthy of a place in your useful work, 
an insertion will oblige 

Your most қарекет 


сата — 


LAND SKATES. 
To the Editor of the Penny Mechanic. 


Sin, —I observe in the last number but 
one, of your Magazine, a correspondent 
who signs himself ** Н. Baker,“ suggests 
a plan for skating on eT ground by 
means of an article which he calls Land 
Skates, and at the end of his communi- 
cation he begs one of your kind corres- 
pondents to acquaint bim whether he is 
right or wrong in his idea, I therefore, 
(being naturally of a kind disposition), 
beg to acquaint the said gentleman, that 
he is most decidedly wrong; though his 
plan might be improved upon so as 10 
render it efficient. In the way that he 
proposes there would be too much fric- 
tion, and though he might manage 9 
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get on a little way, yet to keep up would 
be utterly im Ы»; but, if the middle 
wheel of both skates was made a little 


larger than the rest, I have no doubt 
but what it might answer, for in that 
ease, though the other wheels would be 
of use in the first starting, yet when at 
full speed, you would be entirely skating 
upon the larger wheel—indeed, I doubt 
whether in the way that Mr. Baker pro- 
реч he would be able to turn, whereas 

y the simple addition that I propose, he 
might do so with perfect ease. 

Yours Obediently, 
SwuLLY Gona. 


„ Ws think if our correspondents 
will test their theories by experiment, it 
will be found that travelling in the way 
they propose is more difficult than they 
imagine. We question whether there 
would be sufficient friction between the 
wheels and the earth to enable them to 
proceed at all, at any rate if the edge of 
the wheel is to be used in the same way 
1 the edge of s ик, is on о 
or the purpose of propelling the body 
баг, the land als vil not last 
many journeys. 

| — 
IMPROVED CONDITION OF THE WORKING 
CLASSES. 


Sn, —If you intend that your Magazine 
should be of any use to the working 
classes, you should keep out of it, all 
doctrines of political economy, and more 
especially those of the Brougham, Marti- 
шеп, and Malthus school. You may de- 
pend upon it, Sir, that you may write on 
till doomsday, but you will never make 
the working classes believe, that they are 
so well off as they ought to be, or that 
they ought to be content with their pre- 
sent condition. Look, Sir, at the dreadful 
state of the Spitalfield's Weavers at the 
present time. Look at the dreadful state 
of hundreds of thousands of the working 
classes, in the manufacturing districts of 
this country. Why, Sir, their condition is 
such, that it is nothing but the “ strong 
arm of the law,” that keeps them from 
breaking out into open rebellion. 

But, Sir, you must know all this, you 
must know that the present condition of 
the working classes, (generally speaking) 
is awfal in the extreme. Then why seek 
to pervert the truth? Why seek to make 
the working man believe, that he ought to 
be content? Why seek to defile the pages 
of your (otherwise excellent) work, by 
such vile doctrines as those you have put 
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forward, under the head, [mprored Con- 
dition of the Working Classes ?" 

Believe me, Sir, I thought much of your 
work, prior to the insertion of the extra- 
neous matter I have referred to, but now 
I look at it with something like loathing. 
And, Sir, if you do not desist, I shall 
cease to be a subscriber, and I know very 
many that will do the same, therefore I 
hope you will explain yourself in your 
next Number. 

I am, Sir, 
Yours, &c., 
J. D. G. 
P.S.—Depend upon it, Sir, that the time 
has gone by when the working classes of 
this country, are to be cajoled into a be- 
lief, that their present political condition, 
is what it ought to be. 


*,* We publish this letter verbatim as we 
received it, for the purpose of showing, 
not only how much mistaken J. D. G. is 
respecting the tendency of the article to 
Which he refers, but also, that he is wrong 
in supposing that if it is admitted the 
working classes are better off now than 
they were a century or two ago, that 
therefore they should * be content with 
their present condition." 

If our readers will do us the favour to 
refer to the articles on ** the Improved 
Condition of the Working Classes," in 
Numbers 19 and 20, they will then be able 
to judge whether there is any thiug in 
those papers calculated to excite the 
* loathing” of J. D. G., and whether we 
have perverted the truth, or inculcated 
vile doctrines. Without assenting to the 
doctrines of political economy propounded 
by “ Brougham, Martineau, and Malthus, 
(which are not in any way introduced in 
the article), we cannot see why, without 
any reason assigned, we should be so 
strongly warned to keep them out of the 
Penny Mechanic. We address our rea- 
ders as intelligent beings, who reason upon 
what they read. Wedo not suppose them 
such idiots as to assent to a proposition 
merely because they see it in print. We 
are sure they will form their judgment 
for themselves, and we should therefore 
hold ourselves guilty of a crime if we en- 
deavour to smother an opinion merely 
because it happened to be opposed to our 
own. J. D. G. need not, however, be 
afraid that we shall introduce the subject 
into our pages. We have a better reason 
for refraining. We do not wish to make 
this work the vehicle for any purty ; much 
less a political one. Politics therefore we 
eschew. 

Our correspondent appears to think the 
tendency of the article is bad, because it 
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endeavours te prove that the working 
classes are more oomfortably situated 
now, as & body, than they have been here- 
tofore. We stated facts. We did not 
manufacture them. They are a part of 
history, and the works from which they 
are taken, merely record what has hap- 
pened. The conclusion we draw from 
these facts is, however, very different to 
that of J. D. G. It appears to us, tbat if 
the condition of the working classes has 
been progressively improving, there is no 
reason why it should not continue to do 
so. Why if they are better off now than 
they were fifty years ago, (we speak of the 
whole body) that they should not be still 
more improved, physically and mentally, 
„ fifty years hence, than they are at present. 
This is the just conclusion that should be 
drawn. If men were content to remain 
stationary instead of endeavouring to pro- 
gress—to improve in knowledge and in 
virtue—there would be an end to all the 
hopes of those who look forward to the 
time 
When man to mas, o'er all the earth, 
Shall brothers be and s' that. 

Instead, therefore, of wishing any one 
to remain * content," in this sense of the 
word, we shall always do all we can to 
make him aspire to become a wiser and 
a better man, than he ever can be if he is 
content to remain ignorant of his duties 
and his rights. 


— — 


Steam Plough.— The Highland and 
Agricultural Society of Scotland has of- 
fered the premium of 5001. for the first 
successful application of steam power to 
the cultivation of the soil. We presume 
from this that the steam plough invented 
and used in June, last year, by Mr. 
Heathcote, M.P. for Tiverton, has not 
proved successful. 


To preserve Boots and Shoes from 
Cracking.—My boots being damp the 
other day, I placed them on the top of 
an iron stove, with the intention of 
their remaining a few seconds only. 
Being suddenly called away on other 
business, I forgot my boots. When I 
returned they were pretty well roasted. 
Being afraid they were spoiled, I ap- 
plied lamp oil to the burnt part until 
it would receive no more. This was to 
keep them from cracking. Since that 
time they have been more impervious 
to moisture, very hard, and I have no 
doubt will wear the longer for it. I 
have been told by a first-rate boot- 
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“А Reynolds.” We cannot 
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maker that linseed of] would have been 
9 This hint may be improved by 
others. 
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INSTITUTIONS. 


LECTURES DURING THE WEEK. 


Lendon Institution, Finsbury Circus.—Monday, 


March 27, at 1 o'clock, afternoon, R. Bond, esq., 
on Physical Geography.—Thsredey. March 30, 
at seven, II. J. Guuntlett, esq., on Ecclesiastical 
Music. 

Southampton- 
buildings, Chancery -lane.— Wednesday. March 
99, at half. past eight, Dr. Grant, on tbe Mollus- 
cous Classes of Animals.—Friday, 31, M. Foggo, 
ou Taste in Literature and the Arts. 
Insiitution—W ednesday, March 
49, at eight, H. Gosdly, esq., on the Anatomy of 
Insects, illustrated by the oxyhydrogen micros- 
cope. 


Western Literary and Scientific Institution, 47, 


Leicester-square.—Thursday, March 30, at half- 
past eight, Dr. Lardner, on the Steam-engine. 
uare.—W ед vesda . 
March 99, at eight, С. C. Clark, esq., оо the o 
Ballads. 


Islington Literary and Scientific Society.—Thure- 


day, March 30, at eight, Mr. T. Cromwell, on the 
Archeology of the British Islands. 


кш Institution, East lodia Road.—Tuesday, 


arch 28, at eight, J. Howell, esq., оз As- 
tronomy. 


Kentish Town Mechanics’ Institution.—Tuesday, 


March 28, J. Smith, esq., on the Commuuica- 
tion of truth. 


Bermondsey Mutual Instruction Society.—Monday 


March 27, at eight, J. J. Hawkins, esq., on Po- 
pular Education. 


—]i— 


TO CORRESPONDENTS. 


Charles J—s." Both letters shall be attended to. 


The caution in the one first received it is not пе- 

ecesary to publish. 

promise to insert his 

per for some little time, but it shall not be 

tten. 

« J. R. W.” The same answer will apply to thie 
correspondent. 

“R. W.“ Bhall be answered. 

O. P. q.“ The Thames Tunnel has 4000 share- 
holders at £50 each. This sum has been paid 
upon each share, yet they can new be bought 
for £7 10s. each. We believe кееш has 
advanced £20,000 to complete the undertaking, 
and it now appears likely to be brought to a suc 
cessful termination. : 

Received, letters on “the Results of Machinery, 
from “ J. W. Ritchie. An admirer of Science, 
but an hater of exclusiveness,” and “8.” 

% W. Wivell” shall hear from us by post. 


We have not received the list yet from the “Tower 
Street Society.” 


In our notice to correspondents last week, the word 
“ Favor,” should have had “s” at the end of it, 
this will alter the sense a little. 


———— O 
London: Printed at the Holloway Press, by D. А- 
Doupxxv; published by Brnozn, Holywell- 
street, Strand; and may be had of all Booksellers. 
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THE STEAM ENCINE. 


NO. VII. 


Tur greatest improvements in ma- 
chinery have generally been made by 
working men; and however honourable 
it may be to them that the spinning ma- 
chine owes its excellence to one of their 
number, it is still more to their honour 
that the Steam Engine is entirely the 
result of their ingenuity. Whatever may 
be thought of the Marquis of Worcestor's 
invention, it is quite certain that all he 
made known had previously been dis- 
covered ; but whether this were the case 
or not, the improvements in the Steam 
Engine we are about to describe, and 
those which were afterwards invented, 
were certainly not caused by his lord- 
ship's experiment. 

In 1707, a plumber and a smith, of 
the town of Dartmouth, Thomas New- 
comen, and John Crawley, made the 
most important improvement in the 
Steam Engine of any we have yet des- 
cribed. They constructed what is termed 
the Atmospheric Engine (see engraving). 
The steam is generated in the boiler n, 
and is admitted into the cylinder a, when 
the piston is forced to the top as repre- 
sented in the engraving. рр is a large 
beam or lever, moving on an axis, and 
supporting at one extremity the rod Е 
of the steam piston, by means of a chain 
passing over an arch of wood at the end 
of the lever or working beam. The 
reason for employing this arch will be 
obvious, if we consider that the distance 
of the extremity of a common lever from 
a раа beam supporting the 
fulerum is continually varying, and would 
therefore draw the piston rod out of its 
vertieal direction ; but by attaching a 
flexible chain to part of a circle of wood, 
of which the fulcrum is the centre, the 
piston rod is constantly kept at the same 
distanee from the perpendicular beam, 
and its vertical motion is preserved. 
The air being expelled by the admission 
of steam to the cylinder a (which is 
placed within an exterior cylinder), the 
communication with the boiler is closed, 
and a portion of cold water admitted out- 
side the cylinder from the reservoir н, 
which instantly condenses the steam, and 
forms a vacuum below the piston, which 
is then forced to the bottom of the cylin- 
der by the pressure of the atmosphere. 
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To the opposite end of the lever beam 
the pump-rod is suspended, furnished 
with a counterpoise r, to elevate the pis- 
ton-rod after its descent in the cylinder. 
The piston being thus alternately elevated 
and depressed, a quantity of water will 
be raised from the well at r stroke 
of the engine, in proportion to the force 
with which the atmosphere presses upon 
the piston. M is a safety-valve, and c 
a small pipe descending into the water 
in the boiler, for the purpose of ascer- 
taining the quantity it contains ; for if 
the cock at c is opened while the lower 
extremitv of the pipe is immersed in the 
water, the elasticity of the steam will 
force water through the aperture; but 
if the surface of the water in the boiler 
is below the end of the pipe, only steam 
will issue when the cock is turned. G G 
isa tube communicating with the well 
to supply condensing water to the reser- 
voir н. K and L are pipes for conveying 
the water formed by the condensation of 
the steam on the interior and exterior of 
the cylinder, into the well 1. We have 
previously mentioned that the pressure of 
the atmosphere is about 15lbs. on every 
square inch of surface ; and also that if 
we filled a vessel full of steam and then 
condensed it, we could produce nearly a 
ж vacuum. It was from a know- 
edge of these facts, that Newcomen and 
Crawley were enabled to construct their 
engine. Savery gained power by con- 
densing steam іп a vessel, and there- 
by enabling the atmosphere to press & 
column of water into it, provided it did 
not exceed a certain height. Newcomen 
and Crawley thought they might gain 
power more certainly, by allowing the 
pressure of the atmosphere to act directly 
upon the surface of a piston moving in a 
cylinder, where a vacuum could be pro- 
duced by the introduction and conden- 
sation of steam. On this idea they con- 
structed their engine; and so economi- 
cally can it be constructed, and so effec- 
tual is it in its operations, that in many 
parts of the country it is used even in 
the present day instead of those con- 
structed by Watt. It is evident that a 
piston moving air-tight within a cylinder 
would be forced upwards if steam was 
admitted under it, and that if this steam 
were condensed, the pressure of the air 
would be sufficient to force it down again, 
thus producing a motion that could easily 
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be communicated to different kinds of 
machinery, besides being employed in 
raising water; this engine therefore 
possessed an immense advantage over 
that of Savery, and all that had pre- 
viously been invented. In consequence, 
however, of Savery having been the 
first to apply the principle of condensa- 
tion, it was ound requisite by Neweomen 
and Crawley to enter into an arrange- 
ment with him, and accordingly "his 
name was inserted in the patent along 
with theirs. 


[We are sorry we cannot continue these papers of- 
tener, but we wish to illustrate the description of 
every engine, and this causes the delay.— Ep.) 


restrained by a sense of right or wrong 
— the cannibal sits down with exultation 
to the war-feast of victory and joy; and 
whilst devouring the dead body of his 
slaughtered foe, constitutes the true re- 
presentation of freedom of will. In con- 
templating such a state of savage exist- 
ence, in such a moral desert, enlightened 
humanity is shocked at the commission 
of crimes for which nobody blushes, be- 
cause they are permitted by all. Noris 
this to be wondered at. Living in а 
state of society in which unrestrained 
will is the only governing rinciple—in 
which he is most а who is most 
to be feared—in which cruelty is the re- 
deeming virtue, not the odious vice— 
every external influence operates to pro- 
duce a character ruthlesss in principle, 
and cruel in deed. Murder, torture, 
treachery, and deceit, are among the 
virtues, not the crimes, of the lowest 
stages of human existence. Shame, in 
such a state, has not yet spread its tell- 
tale hue over the countenance of man; 
and a good conscience, the offspring of 
moral education, is unknown. With no 
good principle to ра to—no law to 
control—what but the most despotic 
authority could govern a society of in- 
dividuals such as these? And what 
principle has the brutal and confirmed 
drunkard ? What law is strong enough 
to control him ? What is his superiority 
over the cannibal? Is he checked by 
considerations of humanity or moral 
feeling, or restrained by a sense of right 
or wrong, when, daily sitting down to 
the feast of his cups, he swallows, at 
each repeated draught, not, indeed, the 
body of a slaughtered foe, but the hap- 
piness and well-being of his wife and 
children, nor blushes at the deed which 
consigns them to wretchedness and 
want? And shall such beings prate 
about liberty and equality ? The liberty 
they desire is the liberty to do wrong ; 
ind to descend to an equality with such 
individuals, is a degradation to which no 
honest man will stoop. Herding with 
society in which unrestrained will is the 
only governing principle—in which he 
is most reverenced who is most reckless 
—every external influence operates to 
the degradation of the man, and the in- 
crease of brutality. Witness the horrid 
spectacle of the domestic scene. The 
sound of his foot is the signal of fear, 


— p 
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Last, though not least, in the catalogue 
of рен to the increase of moral 
force, let the poor man be too proud to 
be a drunkard; or let him be dis- 
carded from the society of those who 
advocate good government and the cause 
of suffering humanity. Proclaim to the 
working classes, from morn to night-fall, 
that no political change can effect the 
melioration of his condition who is the 
slave of drunkenness ; and add to it this 
important truth, that political melioration 
is the resulting consequence of moral 
progression. With what consistency can 
that man reprobate the bad government 
of his country, who practises not good 
government at home? Or how shall 
that father reprove his child for immo- 
rality, who is himself an habitual drunk- 
ard ? The vice of drunkenness is that 
which more especially unveils the de- 
ficiency of moral culture in this country. 
We affect an abhorrence of the crimes 
of savage life; yet, if whilst exulting in 
the superiority of our attainments, were 
we to institute a comparison between 
the lowest state of savage existence and 
that of the brutal and confirmed drunk- 
ard, our pride might receive a salutary 
check, in the conviction, that even canni- 
balism is scarcely more odious than 
drunkenness. The cannibal exists in a 
state of moral infancy, in which we dis- 
cover that entire absence of governing 
principle, —that absolute freedom of will 
which has so often occupied the attention 
of philosophers, and in praise of which, 

ial knowledge has fr uently had so 
much to say. Unchecke by considera- 
tions of humanity or moral eeling—un- 
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not of joy. The father that should pro- 
tect, is coming home to abuse ; and the 
child clings to its trembling mother in a 
frail, fruitless, but holy effort, to form a 
barrier of affection between her and 
brutality. Almost exhausted from the 
want of a sufficiency of food, half naked, 
and wholly wretched, the pitiable part- 
ner of this human monster sues with 
fear and trembling for the miserable 
pittance which his brutal habit has spared 
for them. This picture of human degra- 
dation lacks but one more character to 
render its odiousness complete—the 
drunken mother. Then, indeed, the 
cup of domestic wretchedness is filled 
to the brim, and poverty, disease, and 


crime, are secure of their victims. If 


humanity is shocked at the supposed ex- 
istence of such wretchedness, what must 
be the state of feeling on contemplating 
the reality? Drunkenness is the cry- 
ing sin of this country, and its debasing 
consequences are manifest in thousands 
of instances, in the poverty and immo- 
rality of its victims.— Detrosier. 
— 


METHOD FOR DINERS THE WEICHT OF A 


WITHOUT KNOWING ITS MAGNITUDE OR FORM. 


Tue following method for finding the 
actual weight of floating bodies, suggested 
itself to the writer (Wm. Walker, Esq., 
Assistant Mast.-Attendant of H. M. Dock- 
yard at Devonport,) by observing that a 
78-gun ship floated deeper in the river 


Medway, at low water, than at high tide ; 
* I am induced (says he) to publish it, 
because some persons may have conceived 
it impossible to find the weight of a ship 
without knowing her form, magn tude, 
and displacement. 
opinion, that the following is the only 
true method by which the actual weight 
of a ship can be ascertained : it is by this, 
weighed as by the hydrostatic balance. 

„Ex. 1. A ship at London had her wa- 
ter-line marked very exactly, and a cer- 
tain quantity of the Thames water weighed 
1000 lbs.: on the ship arriving at Sheer- 
ness, it required 25 tons additional weight, 
to bring her down to her water-line marked 
at London; a quantity of the water in 
which she floated, equal to that weighed 
at London, was found to weigh 1026 lbs. - 
required the weight of the ship in air 
when she left London? 

„Floating bodies displace а quantity 
of fluid, equal in weight to themselves. 
By this principle, the displacement. at 
London and Sheerness, although different 


at sea. 


I am, however, of 
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in quantity, was equal in weight to the 
Ship; therefore the difference of displace- 


ment, in the two fluids, bore а certain 
ratio to the whole: tbis difference was 
equal to 25 tons. It waa also found, that 
a certain quantity of the river water 
weighed 1000 lbs., and an equal quantity 


of sea-water 1026 lbs.; therefore their 


difference, 26 lbs., will be to 1000 lbs. as 
25 tons to the weight of the‘ship in the 
atmosphere. Ав 26 lbs.: 1000 lbs.: : 95 
tons = 961 tons 10 cwt. 3 qrs. 2-four 
twenty-sixths lbs. 

* Ет. 2. The line of floatation ofa yacht 
was carefully marked in salt-water, a 
certa/n quantity of which was found to 
weigh 103 Ibs. imperial; the vessel was 
then moved into a river, and seven tons 
ten hundred weight was taken out of her, 
to bring her to the line of floatation marked 
A quantity of the river water, 
equal to the salt water weighed before, 
was found to weigh 100 lbs.; required 
the weight of the yacht in the айтоврһеге, 
and her displacement, in cubic feet, at sea, 
supposing a cubic foot of sea-water equal 
to 64 lbs. ? 

Lbs. Tons. Cwt. Tons. 
As 3:100::7 10 — 250, the weight of the 
vessel when in the river. 
As3:103::7 10 = 257}, the weight of 
the vessel when at sea. 
As 64: 1: : 2574 = 90124. cubic 
feet dis placed. 

Ex. 3. А collier's water-line was саге. 
fully marked at sea, and a quantity of 
Sea-water was found to weigh 61 lbs. 8 oz. 
On her arrival at London, 20 tous of coals 
were taken out to bring her down to her 
former water-line ; and a quautity of the 
Thames water, equal to that weighed at 
sea, was found to be 50 Ibs. ; required the 
Weight of tlie vessel and stores, supposing 
her cargo, when complete, tu have been 
three hundred tons ? 

Lbs. Tons. Tons. Cwt. Qrs. Lbs. 

As 1.5: 50::20.— 606 13 1 91 in river. 
As 1.5: 515: :20 — 686 13 1 93 at sea. 
Deductcargo 300 00 9 


386 13 1 9], wght. of 
the уе isel and stores.” 
— Papers on Naval Architecture. 
— — 
STEAM BOILERS. 
To the Editor of the PENNY MECHANIC. 
Sin, — If you will have the kindness 
to insert the following in your very 
valuable work I shall feel greatly ob- 
liged, as I wish to point out a few 
inaccuracies in Mr. King's sketches 
aud remarks upon feeding boilers. 


THE PENNY 


MECHANIC. Із! 


The remarks of Mr. Puttich, p. 124 | are seldom marked at more than 6 Ibs. 


in No. 16, &re very correct as it re- 
yards the pressure of steam in the 
boiler, forcing up the water valve 
shown by Mr. King in No. 9. 
Although his sketch is by no means 
correct; for if you observe, he does 
not tell us, neither does Mr. King in 
No. 21, what becomes of the water 
forced by the feed pump after their 
cocks in the service pipe to the boilers 
are shut, which they of course are 
when the water is of sufficient height 
in the boilers. Mr. King’s suggestion 
in fig. 1, No. 9, is by no means new, 
because it is very similar to the old 
way of supplying low pressure or cou- 
densirg engines. If your readers turn 
to vour double number, 13 aud 14, and 
compare the two drawings, they will 
fiud them very similar as it regards 
the float, the steel yard, and valve. 
It would be as impossible to fill a 
boiler, in the manner Mr. King states 
in fig. 1, No. 9, as it would be to keep 
steam up without fire. Whatever 


power the pressure of steam is on the 
square inch in the boiler you must 


have a greater power to force the 
water in to overcome the resistance 
of steam. What power has Mr. King 
in his small cistern of water on the 
top of the pipe F to overcome the 
resistance of perhaps 30 or 40 lbs. 
Ағаны оп the square inch іп the 

iler. І can assure you, and І defy 
any practical man to contradict “пе, 
that not only would his cold water be 
lorced away, but the pressure of steam 
in the boiler would force all the water 
out If you turn to your drawing, 
p. 10% in your double number, you 
will find in Jow-pressure engines they 
are obliged to have the pipe (which 
Mr. King in No. 9 fixes on the top 
of the boiler) very high. As some of 
your readers may not know the reason 
of this, as your correspondent has not 
mentioned the subject, and also as I 
wish to convince Mr. King of his error, 
alow me to state it. 'lhe weight of 
the column of water on the square inch 
at the lower-end of the pipe, where 
the water comes into the boiler, must 
always exceed the pressure of steam 
on the square inch in the boiler, or 
the steam would force the water back. 
As low pressure or condensing engines 


pressure on the square inch these 
columns are generally about 14 or 15 
feet high. It is for this reason that 
feed heads, which is the name for these 
columns, cannot be used for high pres- 
sure engines, because, if you work a 
boiler at 40 lbs. pressure on the square 
inch you would require a column about 
65 feet high. 

The usual method, therefore, of 
supplying high-pressure boilers is by 
a feed or force pump worked by the 
engine. There are various ways of 
regulating the supply of water to the 
boiler, so as to keep the required 
height, one of the best of which, if 
you deem it worthy of insertion, I 
shall be happy to forward you; it is 
not an idle supposition like Mr. King's, 
as we have it at work daily. As we are 
obliged to use a pump for high pres- 
sure engines you will immediately see 
the t.uth of my question to Mr. King ; 
which is, when the cock under the 
small cistern in No. 21 is closed, there 
being sufficient water in the boiler, 
where is the water to go which is 
being pumped by the feed pump of 
the engine? if there is no outlet, you 
would either break your pump or the 
connexion of the pump to pieces. If 
he makes a waste pipe similar to his 
drawing H in fig. 1, No. 9, he must 
recollect, should his engine stop when 
the cock is partly open, the pressure 
of steam in the boiler will send all 
the water in the said boiler up the 
pipe D in No. 21, through the cock 
and through the waste pipe as shown 
by H in No. 9, let his holes in the 
pipe be ever so small. One remark in 
conclusion, — I say, if the engine stops 
when the cock is partly open, because 
while the engine is at work the power 
with which the piston of the pump is 
forced down counteracts the pressure 
of the steam on the square inch in 
the boiler. There are other remarks 
I could make on fig. 2, No. 9, the 
force pump No. 20, and also his 
drawing in No. 91; but I will not 
take up more of your valuable time. 
Should vou feel inclined to insert this, 
I will forward you the sketch I pro- 
mised above, and am, sir, 

Your’s most respect?ully, 


CHARLES J—— s. 
Somers Town, March 20, 1837. 
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RESULTS OF MACHINERY. 
To the Editor of the Penny Mechanic. 


Sim,—Your impartiality in inserting 
in the columns of your valuable perio- 
dical, the letters both pro and con, on 
the interesting subject of the results of ! 
machinery, induces me to hope that 
my view of the matter may meet with 
the same favour. 

With the writer who stated the ob- 
jections to machinery I partly agree ; 
but with the answers to those objec- 
tions, by the writer in your last num- 
ber, I wholly dissent. 

To instance one of the propositions, 
by him adduced, as an answer to those 
objections, mentioned in the first 
letter, will answer my purpose; he 
says, that as machinery has enabled 
the master manufacturer to dispense 
with a portion of labour there has been 
a consequent saving, not to such per- 
son individually but to the community 
in general, but who, I would ask, does 
not see that in the present state of so- 
ciety aud politics the saving would go 
to give an increase to the comforts and 
luxuries of such manufacturer, and not 
in the remotest degree to meliorate the 
condition of the toil-worn labourer. 

Though I am not, either in practice 
or theory, a machinist, I am in heart 
an admirer of the progression of me- 
chanical science ; and as such, if I 
were able, I would vindicate the right 
of the millions to participate in the 
benefits it confers. i 

What are the discoveries of the 
powers of machinery but an applica- 
tion of principles eternal in their dura- 
tion and immutable in their character, 
made for no man nor class of men but 
universal in their adaptation, of equal 
benefit to all? Paine says, the prin- 
ciple by which the lever acts is a thiug 
distinct from the instrument, and would 
exist if the instrument did not; it at- 
taches itself to the instrument after it 
is made." Did the elasticity of steam 
exist before a Watt or any body else 
applied it mechanically? 

Seeing that these questions must be 
answered affirmatively, why should a 
particular caste assume to themselves 
the exclusive right to the benefits aris- 
ing from the application of these prin- 
ciples? yet it is lamentable that this is 
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a view of the case that seldom opens 
on the visions of men; nay, this would 
militate against the fact, the intolerable 
fact, that the millions are considered to 
be, as Rowland Detrosier emphatically 
said, * human machines for the creation 
of wealth, whose physical education in 
the adaptation of their power to me- 
nn purposes is all that is thought 
о ЖЫ 
I am, Sir, ап Admirer of science, 
but an Hater of exclusiveness. 


March 19, 1837. 
— — 


HILL'S ROTARY PRINTING PRESS. 
To the Editor of the Penny Mechunic. 


Sin,—In Lardner's Cyclopedia “ Ma- 
nufactures in Iron and Steel," vol. 2, 
p. 219, will be found the following ac- 
count of a method of printing exactly 
similar to Mr. Hill's, and which, as the 
extract will show, was inveuted by 
Mr. Nicholson. 


* So early as the year 1790 Mr. 
Nicholson obtained a patent for a 
machine for printing ou paper and 
other substances by a more neat, 
cheap, and accurate method than by 
the presses at that time in use. 
His plan was to cast the letters, &c, 
tapering on the shank, or in other 
words, as the segment of a circle 
agreeing with the periphery of a roller, 
upou the surface of which these types 
are to be firmly imposed in the same 
manner as common letters are imposed 
upon a flat stone. He likewise applied 
the ink or other colouring matter to 
his types by means of stuffed rollers or 
cylindrical brushes. On these accounts 
he is considered by some persons to 
deserve the credit of having first sug- 
gested the idea of that system of ma- 
chine printing now under notice, &c." 

From the above extract it appears 
quite clear that this method is by no 
means so new as I first was inclined 
to think. 

By the insertion of these remarks and 
the extract, you will oblige, sir, 


Your's truly, 
C. D. T. 
March 25th. 


THE PENNY 
PERPETUAL MOTION. 
To the Editor of the Penny Mechanic. 


Sg,—Permit me to offer a few re- 
marks to prove the fallacy of J. W. 
Rithie's plan, (which I observe in 
No. 20 of your magazine,) of obtain- 
ing perpetual motion by means of 
springs. H. says, that “һе does not 
intend it should supersede the power 
of steam, but that it really would be 
useful to turn a coffee mill or draw 
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scene, which was exhibited on Covent 
Garden stage, in a pantomime, a few years 
since. In this scene was much skating, 
which was dexterously performed on these 
said land skates ; their turning seemed to 
be accomplished by lifting one foot and 
turning it, whilst the other runs forward. 
I have also seen them in streets, on pave- 
ment ; but the reason they are not gene- 
rally used I know not. 
Your’s, obediently, 
Strand, March 27th. A. 


water ;" but so far from doing either, Ma. Eprror,—After so much discussion 
it would not move at all! the two on the subject of Land Skates, allow me 
springs would find an equilibrium ot to refer your readers and correspondents 


pressure and then be steady. What 
isto move one down? exactly the same | 
amount of power of one spring could 
not overcome exactly the same power 
of resistance of the other, for it is an 
axiom in mechanics, that the moving 
power must always be greater than 
the amount of power it is required to 
communicate to overcome its own 
friction and the friction of the ma- 
chinery it moves, hence perpetual 
motion can NEvEkR be mechanical. 
Mr. Ritchie's plan may be compared 
to two men knocking each other down 
as they become weak and strong al- 
ternately, the stronger knocking down 
the weaker, as it is precisely on the 
same principle. 

Trusting that the truth of these re- 
marks will at once show the fallacy of 
J. W. R.'s suggestion, and at the same 
time that it will obtain a place in 
your magazine. 

I remain, sir, your's, &c. 
Вваск в BROTHER. 
— B — 
LAND SKATES. 

To the Editor of the Penny Mechanic. 
бтв, — With your leave I wish to state a 
few words respecting the Land Skates. 
In due respect to Snubby Gong, with his 
nataral kindness of disposition, and W. D. 
with his impossibility as to their being 
able to turn or support a man's weight; 
these two gentlemen will be pleased to 
pardon me—they are both wrong—and H. 
Baker, in the theory he advances, is quite 
correct, yet there is a misfortune in it for 
him, which is an invention of eight or ten 
years standing of the same description of 
$kates, that were sold by the inventor 
somewhere in Piccadilly ; and many of 
your correspondents, I have no doubt, if 
they lave been at all play-goers, may 
bring to their recollection a Dutch frost 


to the article “Skating” in the British 
Cyclopoedia, or in Hebert's Mechanics' 
Cyclopoedia, now publishing, H. Baker, 
W. D., and Snubby Gong, will there fnd 
that they have been making ** much ado 
about nothing.“ 

March 25th. RECTIFIER. 
— 


Patents in America. —By an official 


| document laid before Congress, it ap- 


RN that no less than 6000 inventions 
ave been secured by patent since tlie 
establishment of the Patent Office in 
1793. The plough has been made to 
undergo 194 improvements; 119 
threshing machines have been in- 
vented. That great problem, the ex- 
traction of butter from cream, without 
fatigue to the operator, has been solved 
in 80 ways by the inventors of eighty 
churns; and the Jaundress has been 
allowed her choice out of 195 machines; 
193 machines have been invented for 
making nails; the number of new 
spinning machines exceeds 100; the 
number of improvements in the loom 
is 73; and in the manufacture of hats 
43 ; the number of steam-engines ex- 
ceed 100; that of stoves is nearly the 
same; there have been 42 new ways 
contrived for manufacturing combs; 
4 new machines for paring apples have 
been invented, and 3 gridirons; pen- 
cil-cases, ramrods, razors, aud sus- 
penders have each been subjected to 
various improvements. An invention 
has been patented under the name of 
‘“dog-power,” another termed ап 
“ elevator of pots and kettles,” and a 
third, destined for a useful domestic 
purpose, under the very sonorous 
Greek name of Hacmagalactophorus.”’ 
— Repertory of Putent Inventions, March 
1832. 
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Greenwich Railvay.—'The number of 
persons who have travelled on the Rail- 
way during the past week has exceeded 
the most sanguine expectations of the 
proprietors. On Monday alone upwards 
of 10,000 persons passed to and fro from 
Greenwich and London. We have not 
heard that any accidents occurred. 

Oil for delicate Machinery.—The oil 
for diminishing friction in delicate ma- 
chines ought to be completely deprived 
of every kind of acid and mucilage, and 
to be capable of enduring a very intense 
degree of cold without freezing. Chev- 
reul's process consists in treating the oil 
in a matrass with seven or eight times its 
weight of alcohol till boiling. The liquid 
is then to be decanted and exposed to the 
cold; the stearine will then separate 
from it in the form of a crystallized pre- 
cipitate. The alcohol solution is after- 
wards to be evaporated. to a fifth part of 
its volume, and the elaine will then be 
obtained, which ought to be colourless, 
insipid, without smell, and incapable of 
altering the colour of the infusion of lit- 
mus or turnsale, and having the consist- 
ence of pure white olive oil. 

Cement for rendering Joints Steam- 
tight.—The following receipt forms a 
strong aud durable cement for joining 
the flanches of iron cylinders of steam 
engines or hydraulic machines : —Mix 
boiled linseed oil, litharge, red and 
white lead together, to a proper con- 
sistence, always usiug the larger pro- 
portion of white lead. This compo- 
sition may be applied to a piece of 
flannel and fitted to the joint. Cisterns 
built of large square stones, and put 
together with this cement will never 
leak. A more powerful cement for 
withstanding the action of steam, com- 
posed in the proportion of two ounces 
of sal ammoniac, und four ounces of 
sulphur, made into a stiff paste with a 
little water. When the cement is 
wanted for use, dissolve a portion of 
the paste in water rendered slightly 
acid, and add a quantity of iron turn- 
ings or filings, sifted or pounded, to 
render the particles of uniform size. 
This mixture, put into the interstices 
of iron work, will, in a short time, 
become as hard as stone. From ex- 
perience, it is ascertained that more 
depends upon caulking the joints than 
in mixiug the cement. 
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INSTITUTIONS. 


— — 


LECTURES DURING THE WEEK. 


London Institution. Finsbury  Circus.—Monday, 
April 3, at 1 o'clock, afteruoon, R. Bond, esq., 
on Physical Geography.— Thursday, April 6, 
ч seven, И. J. Gauntlett, esq., on Ecclesiastical 
lusic. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery - lane.— Wednesday, April 
5, at half-past eight, Dr. Grant, on the Mallus- 
cous Classes of Auimals.— Friday. 7, Mr. Foggo, 
on Taste in Literature and the Arts. 


Aldersgate-street Institution—W ednesday, April 5, 
at eight, Н. Gosdlv, esq., on tlie Anatomy of 
Insects, illustrated by the oxyhydrogen шісгов- 
cope. 


Islington Literary and Scientifle Society.—Thurs- 
day, April 6, at eight, G. F. Serjeant, esq., on 
the Political, Moral, and Religious, state of 
Spain. 

Bermondsey Mutual Instruction Society.—Monday, 
April 3, at quarter past cight, Mr. Gregory, оп 
Botany. 

Mutual Instruction Society, 16 Great Tower-street. 
Monday, April 3. at eight o'ciock, Mr. Robin- 
sou's lutroductory Lecture on Chemistry. 


— тұты 


QUERY. 


LocARITMMS.—Can you inform me of some of the 
latest works upon this subject — R. W. 

[Babbage's Table of Logarithms of Numbers, royal 
8vo., 10s., coloured, 12s. Babbage’s Table of 
Logarithmic Sines, &c., 8vo., 15s. Babbage's 
Sines and Tangents to do., royal 8vo., 12s.— 
Ep. P. M.] f 


TO CORRESPONDENTS. 


“ John Gregory.” We are gratified to learn that 
our notices of his inventions have been the 
means of introducing him to gentlemen who have 
been of service to him 2, Address “To the 
Lords of the Admiralty.” 3. We think the ma- 
chine should be made of full size. 4. “The 
Rotary Pump” shortly. 


“ Snubby Gong." Тһе name was mistaken by the 
compositor. We do not, however, suppose that 
there are any classical associations connected 
with it, and therefore that the alteration is of 
very great importance. 


“А Constant Reader." The terms of subscription 
to the Western Literary and Scientific Institu- 
tion are two guineas per annum, with 10s. 6d. 
admission fec. 


“А Reynolds," The paper and drawings of the 
“ Velocipede," or Dandy Horse, shall be attended 
to. 


Received “А. C. R.” “М.М.” “А Mechanic,” 
and N. S. N.” 


“А Lover of Science.“ There is a good deal of 
misunderstanding about the word, and we and 
our Correspondent certainly attach ditlerent 
ideas to it. 


Books for revicw, and communications for the 
Editor, to be left, addressed to him, at the Pub- 
lisher's. 


London: Printed at the Holloway Press, by D. A. 
Поормкү; published by Bercer, Holywell- 
street, Strand; and may be had of all Booksellers. 
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F. MONDAY'S SOFA BEDSTEAD. 


You. 1--Хо. XXIV. Holloway Press: D. A. Deudpey. 
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To the Editor ef the Penny Mechanie. 
Sin,—The following is a description of a 
Sofa Bedstead, which you will perhaps 
think worthy of a place in your valuable 
Magazine. a, the back, hinged, to let 
down to form the bedstead; b, a thin 
headboard, made to slide in a groove in 
the direction of the dotted lines с, which 
must be fastened to the back with an hook 
and eye; f, one of the three feet, to sup- 
port the back; 4, the mattress, which is 
made to fold to form the cushion for the 
sofa ; ee, the pillows of the sofa, to form 
the bolster for the bed; h, the back rail; 
i, one of the feet, made with a joint, the 
same as a common bedstead, which is kept 
in its position when open by an hook and 
eye; k, another of the feet, shut in the 
rail, the same hook serving as a fastening. 

Your obedient Servant, 


F. Monpbay. 
London, March 6, 1837. 


— — 
MANUFACTURES. 


NEEDLE MAKINO. 
WE intend, from time to time, to pub- 
lish short descriptions under this title, 
of the manner in which our various do- 
mestic implements are manufactured, 
and also to make more generally known 
many processes connected with the arts 
that we think will be entertaining and in- 
structive to our readers. A poet has 
said, 
“То know 

That which before us lies in daily life 

Is the true wisdom.” 

And certainly the time employed in 
making ourselves acquainted with the 
history of instruments we are using every 
day, or of processes that we are con- 
stantly practising, will not be time mis- 
spent. 

We have no reason for adopting any 

rticular order for these papers, and 

ave therefore taken for the first the ma- 
nufacture of needles, both because it is a 
subject on which most of our readers will 
feel some interest, and also because Mr. 
Donavan, in his Treatise on Manufac- 
tures in Iron and Steel, has given so full 
and excellent a description of the pro- 
cess, that we can depend on him for our 
materials. 

** English chroniclers record that ‘the 
making of Spanish needles (as the fine 
sewing-needles were formerly desig- 
nated) was first taught in Englande by 
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eighth yeere of Queene Elizabeth ; and 
in Queen Marie's time there was a negro 
made fine Spanish needles in Cheapside, 
but would never teach his art to any.’ 

** Although at present the needle trade 
in this country is not by any means so 
localised as might be supposed, the 
places most noted for the manufacture 
are, Whitechapel, in London; Redditch, 
in Gloucestershire; and Hathersage, in 
Derbyshire. 

“ The first process in needle making 
is cutting and straitening the wire.—A 
coil of soft, clean steel wire is cut with a 
pair of large shears, into lengths of four 
or five inches; each piece of wire will 
make, when again cut, more or fewer 
necdles according to the size intended. 
These lengths are then bundled together 
by being bound round as compactly as 
possible by two iron hoops or rings about 
four inches in diameter; in tbis state 
the bundle is placed upon a cast-iron 
table, and a slab of iron about two feet 
in length, and broad enough just to fall 
between the rings, is placed upon the 
wires, and the bundle rolled backward 
and forward, the workmen pressing with 
the lever until the wires become perfectly 
straight. This operation, which is called 
rubbing, straightens the lengths per- 
fectly. 

* Pointing.— Needles of all sorts are 
pointed upon small grindstones running 
dry ; between one and two dozens of the 
lengths just mentioned being applied at 
once vith great dexterity by the grinder, 
each wire revolving while in contact with 
the stone. In consequence of the mi- 
nute particles of stecl which are evolved 
in a cloud during this operation, and 
which are necessarily inhaled by the 
workmen, needle grinding is found to be 
an employment extremely prejudicial 
to health. Of late years, however, vari- 
ous devices have becn adopted for dimi- 
nishing the evil, such as hanging a cloth 
over the stone, so as to draw off the 
greater part of the pulverulent atmo- 
sphere, теа damped gauze over the 
mouth, or by placing a mask of magnetic 
gauze before the face, so that the floating 
metallic particles are arrested and de- 
tained; the needle pointers, however, 
like the fork grinders, who suffer dread- 
fully, and often fatally, from the same 
cvil, manifestly exhibit rathera reluctance 


Elias Crowse, a Germaine, about the than a forwardness to adopt any pre- 
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ventative which seems te be an incum- 
brance, and which they oddly enough 
177 might tend to abridge the amount 
of their earnings in the ratio that it 
should diminish the deleterious nature of 
their occupation. ‘ Because,’ say they, 
‘if our work were less injurious, our 
masters would reduce the price of grind- 
ing; The wire, when pointed, is again 
eut with shears into bits of the exact 
length of the intended needle. 

“ Eyeing and Filing.— To perforate a 
bit of exceedingly fine steel wire, so as to 
produce the eye in a needle hardly the 
thickness of a hair, must obviously re- 

uire a hand possessing at once consi- 

rable delicacy and dexterity combined. 
The person, generally a female, perform- 
ing operation, first slightly flattens 
with a small hammer that end of the 
needle intended to receive the eye; she 
then places it upon a little anvil which is 
fixed in her work-bench, and by means 
of a stroke with her hammer upon a 
delicately-pointed steel punch makes an 
indentation on one side; she then places 
it upon a block of lead, and by a similar 
к with the same instrument com- 


pletes the perforation. The needle is in 
the next detained in a pair of pliers, 
and the head being bent back a little, it 


is, by means of a suitable kind of file, 
made to receive that peculiar channel or 
gutter which is observable on each side 
of the eye; this guttering, as it is called, 
is performed with amazing precision and 
dispatch by some women: a smooth file 
is afterwards applied upon the head of 
the needle. These processes are gene- 
rally conducted by outworkers—-women 
and girls at their own homes, and are 
mostly confined to the more delicate arti- 
cles. The larger needles are brought 
more directly under the operation of ma- 
chinery. For instance, the formation of 
the gutters and the piercing of the eye, 
are made to depend upon strokes given 
by a stamp and a fly press. In the for- 
mer proeess, a piece of wire of the length 
of two needles, and pointed at both ends, 
is placed exactly in the middle upon a 
steel die having the form of a gutter, &c. 
Impressed on its surface: over this die 
hangs another, its exact counterpart; 
$0 that by means of a blow from the 
ы hammer, the two needles between 
the dies are exactly impressed on both 
sides with the channels already men- 
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tioned. The piece of pointed wire is 
then in a similar manner placed under a 
fly press, where, by means of two steel 
points falling over corresponding holes 
in a die, the two eyes are instantly 
pterced with great precision. These 
needles are then broken asunder, and 
the heads corrected with the file, as in 
the former case. | 

“ Soft Straightening. — During the 
foregoing operations the needles have 
severally become more or less crooked, 
especially in the guttering by hand, when 
the head is ulied or bent backward 
and forward for the convenience of the 
file. To correct this defect, the needles 
are placed in files on a smooth metal 

late, and by means of a piece of smooth 
iron, like that above described, they are 
rolled until they become severally quite 
straight. ` 

* Hardening and Tempering.—The 
needles are placed, several thousands 
together, in a cast iron receptacle ; and, 
after being covered over with ashes, to 
prevent oxydisation, they are submitted 
to the heat of a close furnace, until reach- 
ing a cherry red, the vessel is withdrawn, 
and its contents dropped into a tub of 
cold water ; they are then collected from 
the water and placed upon an iron plate, 
kept nearly red-hot by means of a fire 
underneath. Upon this ме the work- 
man, by means of two little iron shovels, 
keeps turning the lot of needles inside 
out, as it were, so as to allow the effect 
of the heat to take place upon them all 
equally. As soon as the blue oxydisa- 
tion makes its appearance the needles 
are considered of the proper temper, 
when they are instantly removed, with 
singular dexterity, by means of the two 
spatule just mentioned. 

„Hard Straightening.—As almost all 
kinds of steel articles, if light and slen- 
der, are found to suffer some alteration 
of shape during the process of harden- 
ing, so needles, in this stage, are more 
or less warped or bent; they аге seve- 
rally, therefore, straightened by means 
of two or three strokes from a sinall 
hammer on a little anvil fixed in the 
work-board for this purpose. ‘They are 
now ready for 

** Scouring.—This operation, requir- 
ing considerable force, is in all cases per- 
formed by water or steam power, he 
needles are placed neatly one over the 
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other, many tiers deep, and іп parallel 
rows, upon a piece of stout coarse cloth 
дея aver with oil, soft soap, and fine 
flour emery ; the cloth is then rolled up, 
80 as to enclose the needles, much in the 
same way as certain Yorkshire house- 
wives are in the habit of interlaying pre- 
served fruit in lamina of paste for family 
dumplings: the rouleau is now tied 
about firmly, throughout its length, with 
strings. In this state several rolls, each 
containing 40,000 or 50,000 needles, are 
placed in a machine, exactly resembling 
an ordinary mangle, i. e. upon a board, 
over which is made to move backward 
and forward, by means of a crank, and 
making ten or twelve movements in a 
minute, a weighted box of an oblong 
shape. In this manner the needles are 
rolled one against the other, amidst the 
emery, for from two to three days; two 
or three wrappers being completely worn 
out, and the needles transferred to others, 
during that time. Out of the last of 
these wrappers they come perfectly clean 
and bright. 


ела сезе 


RESULTS OF MACHINERY. 
To the Editor of the Penny Mechanic. 


Sir,—I am heartily glad that the letter I 
addressed to you some short time since 
upon this subject, has had the effect of 
drawing forth a champion of the opinion 
that the introduction of machinery has not 
been more injurious than otherwise to the 
working classes, because we can now ascer- 
fain what are really the opinions of the 
persons he represents. I am glad “J. B." 
has been kind enough to state his views 
upon the question, but I am sorry he has 
come to a conclusion so plainly contra- 
dicted, I think, even by his own letter. 
He statestwo propositions; first, that ma- 
chinery has increased, not diminished the 
demand for labour; secondly, that ma- 
chinery by lessening the cost of production 
of most of the necessaries and many of the 
luxuries of life, has greatly increased the 
means of cnjoyment of the people—ego ! 
machinery has been more beneficial than 
otherwise to the working classes. Now, 
without attempting to answer either of 
these propositions, without in the least 
degree questioning their accuracy, I sub- 
mit that the statements contained in my 
letter remain unshaken, I stili maintain 
that whenever a machine is introduced into 
any art or manufacture, it deprives the 
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workmen who bad previously been en- 


gaged in such employment of their means 
of subsistence, and therefore, although it 
may cheapen, as it undoubtedly does, 
many of the conveniences and comforts of 
life, yet as it lowers the wages of the 
workmen, it deprives them of the means 
of enjoying the advantages it bestows. 
Whether I state the case truly or not, let 
the hand-loom weavers, and the other 
classes of workmen who have been thrown 
out of employ by the introduction of ma- 
chinery—let them answer. It appears 
that even your correspondent himself could 
not completely shut his eyes upon “ what 
is really the state of the case,” for he says 
no one ever denied that the introduction 
of machinery injured particular trades. 
What more, then, is wanting to prove my 
statement? What more is necessary to 
show the invariable tendency—the inva- 
riable result of machinery? J. B. would 
wish it to be thought that only a few per- 
sons in any particular trade are injured. 
He says, ** Compare the number of hand- 
loom weavers and others who have been 
injured, with those who have been bene- 
fitted by machinery, and the injured will 
be seen to be exceptions to the rule." 
This is merely an assertion, it is not sup- 
ported by any kind of proof; on the con- 
trary, we have parliamentary reports, as 
well as individual experience, which tend 
to & conclusion directly opposite. If 
therefore your correspondent thinks he 
has answered my proposition, I must beg 
him to peruse my letter again, and he will 
then see that in order to do so he must 
show that machinery has not deprived 
workmen of their employment—has not 
lessened their rate of wages—and has not 
therefore been productive of misery to a 
very great majority of the working classes. 
When he does this I will willingly admit 
that the case is very different to what Iat 
present believe and have affirmed. But 
till he does this my proposition remains 
unanswered. 

I am anxious that the view I take on 
this matter should be placed beyond dis- 
pute, beeause, if I am correct, it is evi- 
dent that & tax should be imposed on ma- 
chinery for the benefit of the working man, 
or some other effectual means adopted, to 
prevent the destitution and misery to 
which he is now subjected, whenever ma- 
chinery interferes to deprive him of bis 
means of subsistence. 

Y ours, most obediently, 
8. 
27th March, 1837. 


— — 
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To the Editor of the Penny Mechanic. 
Sn, l beg to state to your correspondent, 
Mr. Rough, that spirits of wine boil seve- 
ral degrees below 212*, which is the heat 
of boiling water, so that it is obvious that 
spirit could not be preserved in the man- 
ner described page 164, as the case con- 
taining the spirits would burst long before 
the water boiled. If your correspondent 
wishes for & demonstration of this, let him 
put a little spirits of wine in a phial, and 
hold it in water; let him then make the 
water boil, and he will soon find that the 
water will boil long before it. 

J. R. Harts, M. D. 
— 
A PLAN FOR EXTINQUISHING FIRES ON 
BOARD SHIPS. 

Tae instrument alluded to, for the pur- 

se of admitting water into a ship, is 
ormed on the principle of the syphon. 
A bent copper tube, one foot in dia- 
meter, is placed through a port, having 
one arm outside the ship extending to 
a small depth below the water's sur- 
face; the other inside, passiny through 
the gun-deck and orlop, to the lower 
part of the hold. Let the instrument 
thus placed, be supposed filled with 
water, and the two orifices closed; if 
they be then unclosed, the water will 
flow out at the orifice inside the ship, 
which is at a considerable depth below 
the water's surface, whilst the pressure 
of the atmosphere, forcing the fluid 
through the tube from the outside, 
wil cause a constant stream to be 
maintained as long as may be required. 
Two valves are fitted closely over the 
orifices, which may be opened or shut 
by rods fixed to them, and brought up 
to the part of the instrument whic 
rests on the portsill. These valves are 
for ‘the purpose of more conveniently 
filling the instrument; and, by their 
means, its action may be made to com- 
mence or cease at any instant. It will 
be further necessary to immerse the 
orifice in the hold, a few inches, in a 
vessel of water, to prevent the admis- 
sion of any particles of air, which may 
otherwise penetrate into the tube, at 
this place, in so considerable a degree, 
as eventually to stop its action. 

It is suggested that an instrument 
of the kind be supplied to all ships. If, 
in ordinary, it be fixed in the above 
position, and filled with water (the 
valve inside the ship being shut, and 
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that outside open, and secured back), 
this precaution will cause whatever 
leakage takes place at the inner valve 
to be supplied, and, at the same time, 
furnish a constant test to ascertain the 
state of the instrument. On discover- 
ing a fire to have commenced, the per- 
son on board has only to open the valve 
in the hold, by means of the rod 
brought up to the portsill, when the 
instrument will instantly be in full 
action. The adjoining ships, in the 
mean time, should send their syphons 
in their boats, and dispose them as 

uickly as possible through any port 
the fire will permit; for which purpose, 
every facility may be afforded in the 
disposition of the spaces left in the 
decks for the circulation of air. Thus 
the ship may be rapidly sunk to her 
ролева the syphons then stopped, 

y closing the outer valves: and thus 
all the difficulty and expense of raising 
the bottom will be avoided. 

W hilst the ship is being sunk, it will 
be necessary to plug up those holes 
with which some of the planks in the 
buttocks are usually perforated, for 
the admission of air; at the same time, 
the gun-deck scuppers must be also 
plugged, and the gun-room ports and 
air scuttles in frigates caulked. 

It is presumed, the above instru- 
ment may be admitted to combine the 
following advantages :— 

1. Simplicity ; including the trifling 
expense of its construction, and the 
great improbability of its getting out 
of order. 

2. The facility with which it is put 
in operation, aud the continuance of its 
action without manual labour. 

3. The power possessed of stopping 
its action at an instant; by which 
means, the expense of raising a ship 
in harbour is saved, and a security 
afforded against the effects of accident. 

It is further proposed, that a few 
alterations be made in the orlops of 
ships of the line, and lower decks of 
other ships, so as to render these decks 
capable of being entirely covered with 
water. Another syphon, with its in- 
ner orifice just above these decks, must 
be also supplied, for the purpose of 
admitting the water, in the event of 
fire. With these arrangements, on an 
alarm of fire, the orlop or lower deck 
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may be immediately converted into a 
reservoir of water, which it is con- 
ceived will interpose a complete bar- 
rier to prevent the communication of 
the flames from the hold to the upper 
works, or from the upper works to the 
hold. On this supposition, if the fire 
should have commenced in the hold, 
by thus preventing it from extending 
upwards, whilst the hold is being ra- 
pidly filled with water, it will be shortly 
extinguished, with the loss of the 
works in the hold alone. The import- 
ance of this is considerable, even in 
ships in ordinary; but how greatly is 
it increased in ships at sea, if it is con- 
sidered that those fires, which are 
usually most fatal, might be thus, with 
great probability, extinguished, and 
the loss of many valuable lives pre- 
vented. 

Supposing the fire to have commenc- 
ed on the decks of a ship in ordinary, 
she may be sunk till the gun-deck is 
below the water's surface, and covered 
with water; when the syphons should 
be stopped, taking care to plug up the 
scuppers. Thus the whole of the ship 
below the gun-deck sills may be pre- 
served, whilst the usual means are 
resorted to for saving the top-sides. 

In a ship at sea, under the above 
circumstances, the crew should take to 
the boats and spars, and, whilst the 
ship is being sunk by thé syphons, 
exert every possible means to preserve 
the gun-deck till it is sunk below the 
water's surface, and covered as des- 
cribed above. This deck, when the 
fire shall have burnt out, will answer 
the purpose of a raft; and if the pumps 
are uninjured (for which purpose every 
thing connected with them should be 
of metal), the crew may be able to get 
to the provisions, and in favourable 
weather may, perhaps, in many in- 
stances, be saved. 

The alterations necessary, in the or- 
lops and lower decks of frigates, must 
be now considered. In frigates and 
small vessels, nothing further will be 
necessary, than to have the comings 
round the hatchways and mast-partners 
of sufficient height. On the orlop 
decks of ships of the line, besides the 
height of the comings, a cant must be 
fixed at the after part, to prevent the 
water from flowing into the bread 
room; the wing gratings substituted 
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by solid scuttles, and perhaps the 
plank under the cable tier may be hal 
ап inch thicker, to allow of its being 
caulked. Ships in ordinary will also 
require cants to be fixed round those 
spaces left in the decks for the admis- 
sion of air. It is presumed, the ex- 
pense and inconvenience produced by 
these alterations would be inconsider- 
able. 

It would be very advantageous to 
have, at least, two athwart-ship bulk- 
head caulked with penstocks in the 
limbers, capable of being screwed 
down from the gun-deck; by which, a 
fire below would be extinguished much 
more rapidly, and with much less in- 
jury to the provisions and stores. 

The hold of a three-decked ship in 
ordinary, it is considered, may be filled 
by sinking her not more than 5 feet 10 
inches. "This space will diminish with 
the class of ship: in a ten-gun brig, 
not more than 2 feet 3 inches will be 
requisite. It is manifest how consider- 
ably it will be diminished when the 
stores and provisions are stowed. A 
74-gun ship, in ordinary, will require 
about 1,300, tons of sea-water to fill 
her hold; and, supposing her fitted 
with a syphon of each kiud above de- 
scribed, this may be accomplished in 
less than two hours. 


— рл 
PERPETUAL MOTION. 


To the Editor of the Penny Mechanic. 


Sin, — In Number 98 of your most 
valuable work, your correspondent 
“ Brack's Brother," takes rather a dif- 
ficult task upon himself to prove the 
fallacy of my Perpetual Motion which 
appeared in Number 20. He says it 
would not move at all; but ] suppose 
he will allow one to know who has 
proved it with success. The two 
springs are not to be of equal strength, 
and the fly-wheel goes very far; so 
therefore my plan you will find is quite 
correct. I should be much obliged to 
* Brack's Brother," to form a model 
and try the experiment, as I have my- 
self done. 
Yours, truly, 
J. W. RiTCHIE, JUNIOR. 
April 4, 1837. 


— — 
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The Producing Man's Companion— 
State of Society in England. By 
Junius Redivivus. Effng. Wilson. 

We have seldom perused a book with 

satisfaction than this. Unlike 

maoy works that are written for the pur- 
of instructing those who are conde- 
scendingly spoken of as the poorer 

classes," the one before us is written in a 

manly, generous spirit, ав а man should 

write who wishes to make the knowledge 
he is possessed of useful to others, with- 
out rendering its acceptance in any way 
humilitating. Such unfortunately is not 
the style always adopted by those who 
write works similar to the ** Producing 

Man's Companion ,” bat « Junius Redi- 

vivus ” is a sincere friend of the working 

man, and he has addressed him as such. 

The volume contains a very lucid exposi- 

tion of the principles of Political Economy, 

жей icularly a8 hey Mor well- 

ing of the working casses r con- | people without education. It is igno- 
sidering the present condition of society, 85 alone which resorts to violence Pie: 
and the numerous evils, both social and | cause ignorance, not being able to reason 
political, under which this class of society | from cause to effect, resorts to blind de- 
at present labours, he points out, at some | struction. What was it which produced 
length, the best means he can suggest for | the difference between the first and the 
remedying the evil. There can be no | second French revolution? Why did the 
er U Pe 5 е 5 population of Paris in the eighteenth 

ust be propose c into А А ң 

practice by the working classes them- century delight 1 butchery, and in tie 
selves; and, when we consider what they 
have already accomplished, we look for- 
ward with a pleasing certainty that the 
time will arrive when the desirable object 


because it is the means of bringing forth 
latent intellect, which will push them 
from their stores of idleness, and force 
them to fresh exertions, in order to retain 
their places as men in authority: for they 
well understand the axiom of Bacon, that 
“ knowledge is power," and the highest 
degree of knowledge must reign para- 
mount; so that, were all educated, the 
present factitious state of the authority of 
caste could not endure. This they know, 
and as they wish to perpetuate the present 
state of things, they cry out against edu- 
cation. But such persons as these are 
prejudiced judges, whom no reasoning 
could convince, which tends to the over- 
throw of their selfish interests ; therefore, 
they are not worth notice. But those who 
really believe that education is mischiev- 
ous in practice, and tends to unfit poor 
people for the discharge of their duties, 
would do well to reflect, that the perpe- 
trators of arsons and other outrages, dur- 
ing a state of public excitement, have 
been the miserable pauper peasantry—the 


of mercy and forbearance? The mists of 
ignorance were expelled by the accumu- 
lated knowledge of forty years, gained in 
the school of experience. That was really 
education.” 

And Junius Redivivus considers that, in 
process of time, if means are taken to im- 
prove the mental condition of the people, 


existe—that the number of consumers is 
greater than the supply of food, and that 
consequently some must starve, or a great 
number be obliged to submit to receive an 
insufficient quantity of food, in order to 
prevent such an occurrence. This is the 
case at the present time. 

« The lover of his species will lament 
over this horrible reality, and ask, if it 
must go on for ever—if there are no means 
of preventing 80 much misery? The an- 
swer is, Jes; education will remedy all; 
—not that which is commonly called edu- 
cation, the mere tools of knowledge— 
reading and writing ; but the development 
of the reasoning power which all human 
beings possess in a greater or less degree ; 
the bringing forth of mind, and teaching it 
the exercise of thinking. Shallow per- 
sons cry out against education, as tending 
to unfit human beings for the laborious 
and drudging duties of life. More inte- 
rested persons cry out against education, 


this country. 

The book is not new; but it is one that 
we are sure will benefit every person who 
reads it, whether he agrees or disagrees 
with the conclusions of the writer. It is 
written in a vigorous, manly style, very 
much resembling Cobbett's, and the lan- 
guage used is always appropriate. 


—— — 


that the London and Birmingham Railway 
will be opened, for а distance of one-and- 
twenty miles, on the Ist of June next. 
We wish the promoters of this grand na- 
tional undertaking every success. 
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The Lunar Eclipse on the 30th instant, 
is likely to be attended by an extraordi- 
nary and interesting occurrence. The 
Eclipse will begin at half-past six o'clock 
in the evening, and the moon will rise 
eclipsed at seven o'clock. As the earth 
must be between the sun and the moon, 
in order to occasion an eclipse, the sun 
ought then to be below the horizon ; but 
owing to the refraction of the atmosphere, 
it is conceived that we shall see the sin- 
gular phenomenon of the sun remaining 
abore the western horizon, while the moon 
appears eclipsed in the eastern. Such a 
phenomenon was seen in Paris in 1750. 


Straw И eaving.—A new manufacture 
has been introduced into the west of Scot- 
land—the weaving of straw hats. The 
straw instead of being plaited by the hand, 
is woven by theloom ; the warp employed 
being & slender thread of silk, which 
unites the straw firmly together, and pro- 
duces a very beautiful fabric. It is woven 
in pieces of twelve yards long, and an 
inch broad; tbe one edge exhibiting an 
ornamental pattern susceptible of in- 
finite variety, and when sewed together 
and made up into bonnets, the appearance 
of the whole is extremely pretty, and the 
cost will not exceed one half of that of 
tuscan. 


Sting of Bees, Wasps, and other Insects. 
—These are seldom fatal; but the pain 
which they excite is almost insupportable 
in some habits. Let the affected parts be 
bathed with tepid spirit of Mindererus. 


анаа 


INSTITUTIONS. 


Popular Education Association.—W'e аге 
happy to have it in our power to direct 
our readers attention to this association, 
which we are sure only requires to become 
more generally known, in order to render 
it of much service to the cause of popular 
education. Its objects are to form a col- 
lection of diagrams, and apparatus to 
illustrate scieutific lectures ; and to pro- 
vide Gratuitous Lecturers to Mechanics’ 
Institutions, and similar associations that 
may require such assistance. The dia- 
grams, &c. are also furnished to lecturers 
without any charge. The association has 
only been established a few months, but 
already it has been the means of forming 
several societies and has assisted many 
others. 
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LECTURES DURING THE WEEK. 
London Institution, Fiusbury Circus.—Mouday, 
April 10, at 1 o'clock, afternoon, R. Bond, eq. 
on Physical Gcography.— Thursday, April 15, 


N seven, Н, J. Gauntlett, esq., on Ecclesiastical 
ивіс. 
London Mechanics  Iustilution, Southampton- 


buildings, Chancery - lane.— Wednesday. April 
12, at half-past eight, Dr. Grant, on the Mollus- 
cous Classes of Animuls.—Friday, 14, Dr. Rit- 
chie, on Optical Instruments; Double Refrac- 
tion; and Polarizatioa of Light. 


Eastern Athenaum, Stepney Square.— Wednesday, 
April 12, Mr. Deville, on Phrenvlogy, at eight. 

Western Literary and Scientific Institution, 47, 
Leicester-square.—Thursday, April 13, at eight, 
C. Buckin ш, esq., M. P., on Palestine. 

Southwark Literary Society.—W ednesday, April 
12, W. Lucking, esq., on Fossil Organie Re- 
mains, at eight. 

Islington Literary and Scientific Society.— Thurs. 
day, April 13, at eight, Mr. T. Cromwell, on 
the Arcbeology of the British Islands. 

Mutual Instruction Society, 16, Great Tower-street. 
Monday, April 10, at eight o'clock, Mr. Robin- 
sou, on Phrenology. 

Bermondsey Mutual Instruction Socieby.—Monday, 
April 10, at quarter past eight, Mr. Gregory, on 
Botany. 

Finsbury Mutual Instruction Society.—Tuesdey, 
April 11, at half past eight, Mr. Logan, ou 
Phrenology. 

— зин 


QUERY. 

Can any of your correspondents explain to me 
why, if the rays of the Sun are suffered to fall on a 
fire, they wil] put it out. 

W. С. C. 


ал ЕР 


TO CORRESPONDENTS. 


" A. C. R.,” who proposes to create а perpetual 
motion by magnetism, has not stated in what 
way he supposed this can be effected. The mag- 
netic fluid can only be generated for a certain 
time without a supply of acid, &c. 

We should be glad to receive a fuller description of 
the Rotary p, sent us by J. G.“ also, of its 
mode of working. 

“ Mr. Reynolds’s” request shall be complied with. 

“The Method of describing an Oval" és worthy a 
place in the Magazine, but would not, we think, 
interest the majority of our readers. 

% Anthony Morton's" letter on the Results of Ma- 
chinery, shall be attended to. 

Received, Е J. W. Ritchie," — “ No Chemist,"— 


F. P.C 


If the Secretaries of Institutions will forward us 
admission tickets for their Quarterly or General 
Meetings, we will attend and report the pro- 
ceedings. 

Books for review, and communications for the 
ано. to be left, addressed to him, at the Pub- 

er's. 


EnRATA—Steam Boilers in last No.: for “ЯШ,” 
line 29, read feed; for marked," line 65, reed 
“ worked ;” for ‘'65,” line 74, read '*85." 


London: Printed at the Holloway Press, by D. A. 
Dobopx kr; published by Веввкк, Holywell- 
street, Strand; and may be had of all Booksellers. 
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RAILWAYS. 
Fie. 1. 


Fic. 6. 


Fic. 2. 


Fic. 5. 
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the two wheels, seldom of never touch 


RAILWAYS. the rails, 


NO. Iv. 


to each other, form a track, on Which the 
wheels travel; in most public lines, not 
less than two tracks are used, the one for 


same size, they will continue undeviat- 
ingly in a Straight line, (Vide Fic. 6. 


to form part of the track с, consequently, 
the carriage instead of continuing along 
the track 4, will turn into the diagonal 
track c. It is necessary that the dia- 
Бола! track should be exactly in the 
same plane as the other two; and it will be 


Ing on a less than they would if each 
flanch was an equal distance from the 


being connected by means of the axletree) 
the consequence will be, that one wheel 
Will travel further than the other, so that 


Bected in this case, but the two lines ó ó 
and c c do intersect each other, and there- 
fore, the lines bc, meet ina Point near d, 
while the lines бе only approach within 
a distance sufficient to allow & flanch of 


right angle with the road, (the angle it 
Should always occupy), and thus throw 
the larger diameter of the other wheel, 


rails at the opening of the crossing. It 


will be seen by (fig. 1), that to render a 
where there is a curve ina railway, the i 


outer rail will be longer than the inner 
Опе, and where a carriage goes round a 
curve, the centrifugal force, causes the 
Carriages to fly towards the outer rai], 
which is raised, to counteract it in а 
measure, but not completely, for then the 
flanch of the outer wheel, is allowed to 
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crossings, it is sometimes necessary to use 
a turning plate, as it is called, these are 
represented by two circles at the end of 
fig. 1, and enlarged in fig. 4; it consists 
of a round flat plate, fixed upon a verticle 
axis, across which are stretched the rails, 
they are only used in the depóts, or where 
it is necessary to turn a carriage round at 
right angles very sharply, then the car- 
riage is drawn on to the plate, when car- 
riage and plate are both turned round 
together. Fig. 5, represents a section of 
this contrivance, a represents the plate, 
with the rails affixed, ва cross throng, 
which the verticle spindle passcs, с the 
pivot of the vertical spindle, the edges of 
the plate are supported all round by 
means of friction rollers D; now it will be 
seen, that it would take a considerable 
time to pass a train over a turning plate, 
therefore, they are never used, where one 
railway joins another, even at right angles, 
but the adjoining railway is made with a 
curve at its end, when it enters the tracks 
of the other rails by means of a pair of 
moveable switches, similar to fig. 2. 

Figs. 7 and 8, represent sections of the 
rails with their chairs, these raila are 
rolled, with an uniform section through- 
out at the present time, but they used to 
be made, what is called fish-bellied, that 
is, they were made deeper in the middle, 
between the two supports, (similar to the 
belly of a fish) to give them greater 
strength; but t system is quite ex- 
ploded, and they are now made of an uni- 
form section. The rail fig 7, weighs 56 Ibs. 
to the yard, a is the rail, ф the chair, 
which is cast of the shape represented. 
The rail is dropped in, and a piece of wood 
c, is drove in at the side to hold it firm. 
Fig. 8, representa а rail 35 lbs. to the 
yard, but it is not adapted for engines 
passing over it at a rapid rate, it is 
formed with an uniform section, and is 
kept in its chair, by having a feather 
rolled upon one side, against which an 
iron key or wedge is pressed; a repre- 
sents the rail, b the chair, aud c the key 
og wedge, in each rail, the supports are 
placed 3 feet apart, and the axletrees of 
the carriages are ncver placed closer than 
4 feet 6 inches, so that the wheels can 
ne ver rest between the same two supports 
at the same time. 

In these papers, it has not been my ob- 
ject to describe the various transitions 
which have taken place in the history of 
railroads, as that would be too tedious, 
but only to describe the form, in which 
they at this period exist; upon another 
occasion I will undertake to describe the 
Locomotive Engine, and other matters 
connected with this subject. 

E. T. W. 


MECHANIC. 
RESULTS OF MACHINERY. 


To the Editor of the Penny MECHANIC. 


Sia, —rhe members of a society to which I 
belong are much interested in the discus- 
sions in your valuable periodical headed Re- 
sults of Machinery.—W hen a shower of rain 
falls upon a field, the owner thereof has 
an undoubted right to the benefit of it; so 
it ought to be with machinery—machinery 
falleth upon labour which is the preroga- 
tive of the working-classes; and they 
ought to receive the most benefit from it. 
I maintain that the working-classes have 
not received their fa r share of the benetits 
derived by the production and application 
of machinery. A correspondent in your 
21st Number states, it is capital that em- 
ploys human labour; it is the relative 
amount of capital and labour that deter- 
mines the high or low rate of wages, and 
that this view is correct I think none will 
dispute. Upon the first part of I. B.'s 
correspondence I would offer a few re- 
marks, he states that with the assistance 
of machinery a master tradesman or manu- 
facturer is enabled to dispense with the 
labour of fifty of his workmen, and thereby 
save the amount of their wages, say 
£3,000 per annum, consequently he be- 
comes a capitalist, and in most cases a 
landlord ; and then by a curious argument 
I. B. attempts to.show how the capitalist 
employs the money thus saved. A quick 
return is the mainspring of trade; but 
upon enquiry I. B. will find that the 
грен generally receive their rents 
half yearly, which are paid away only 
once during the half year, or lodged in 
the hands of the banker. Ah but, says 
I. B., the banker receives the money for 
the purpose of employing it in trade; 
granted, but the circulation of the £3,000 
from the time it is taken from the working- 
classes, until it is again circulated 
amongst them, is not one twentieth part 
so rapid, as during the time it is in their 
possession. View it as we may, we fiud 
that the accumulating of money into large 
masses in the hands of the few, retards its 
circulation and injures trade. If our eyes 
were but piercing enough to see the rapi- 
dity with which the money passes from 
one to another amongst the working- 
classes, especially in lurge towns, how the 
shopkeepers and the poor are benefited by 
it, every time it is turned over, and the 
difference of good which the money does 
amongst them, to what it does in the hands 
of the rich, we should soon find out the 
cause of the distress of the poor, and sav, 
more money ought to be conveyed froin 
the higher classes to the lower. It very 
often happens that the working-classes do 
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not keep their money by them more than 
one day; it is usual for them to receive 
their money on a Saturday night, and lay 
out almost all of it the same night; they 
pay it to the shopkeepers and others, and 
turn it into a quick and rapid current, 
which benefits them and trade generally 
by the number of times that it passes 
from one to another; but it is soon taken 
up again by the tenents of houses, far- 
mers, &c., and paid into the hands of the 
capitalist again, were it lays completely 
out of the reach of the working-classes 
and trade for a long time. A great deal 
of attention has been paid to increase the 
supply, but very little in proportion to 
get the demand for labour; many ma- 
chines have been invented, 80 as toensure 
a very large supply of goods, and many 
men have been employed to make these 
machines ; now we are almost set fast for 
want of the demand. As the supply in- 
creases, the demand decreases, as machi- 
nery increases, it diminishes the wages of 
the workmen, which prevents them from 
giving their share of the demand. Machi- 
nery at present is only in its infancy, it is 
as land uncultivated, it is not yetbrought 
into that pure use for which it is intended; 
it may be termed a wild and savage ani- 
mal, with but one eye; and that is direct- 
ed to his master; but on the other sidé it 
turus round upon the men and gets them 
down, and if it does not worry them, it 
binds them in chains so as to disqualify 
them from rendering any essential service 
to the country, to trade, or to their mas- 
ters. Their masters begin to find that 
something is the matter, but appear not to 
know what it is ; from time to time they 
complain trade is bad, but seem to be 
ignorant of the cause; they do not under- 
stand that they are in need of the suffering 
workmen, to give & suflicient demand for 
their manufacture. It is only a just 
punishment for their sins, in defrauding 
the poor of the benefit of their industry, 
to which they have an unquestionable 
and just right. 
Let those who wish to do essential good 
to their country, endeavour to shorten the 
time which money stops in the hands of 
the higher classes of society. This would 
be striking at the very root of the evil 
under which the nation groans. I will 
couclude with the words of Mr. George 
Combe. The first step towards the im- 
provement of the great mass of the people 
must be to reduce the hours of labour, 
aud to dedicate a portion of time daily to 
the improvement of the mental faculties. 
Yours Respectfully, 
ANTHONY Morton, 
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BIOGRAPHICAL MOTICES. 


CARTWRIGHT. 


One of the most striking instances of the 

benefit society has derived from the intro- 

duction of machinery, is the very low 

price at which our common articles of 
dress can now be purchased, co 

with their price when they were all ma- 

nufactured by hand. A servant maid in 

the present day can afferd to dress herself 
more handsomely than persons in a far 
higher station in society at the commence- 

ment of the last century. Indeed, the 
people, by which we mean the great body 

of the middle and working classes, have 
benefited much more by the change than 
the higher class of society has, because 
the.articles of dress that have been re- 
duced so much in price, are those that are 
more required by the former classes than 
by the latter. We allude more partica- 
larly to the woollen and cotton manufac- 
tures. We gave ап acconnt, a Number 
or two back, of the astonishing increase 
that had taken place in the demand for 
cotton goods, and also how greatly their 
price had been reduced. This national 
blessing, for such it is, since nearly every 
class of society ig enabled to procure 
comfortable decent clothing, is mainly 
attributable to the excellent man of whom 
we are about to give a short notice. His 
biography afforda a memorable example 
of what may be done by perseverance ; 
and ‘the Pursuit of Knowledge under 
Difticulties,” to which we are indebted 
for our materials for this sketch, does not 
afford a brighter instance of the utility of 
that “little learning” that is so much 
dreaded by some persons and despised by 
others. 

Edmund Cartwright was born in the 
year 1743, and was the fourth son of Wil- 
liam Cartwright, Esq. of Marnham, in 
Nottinghamshire. One of his elder bro- 
thers was the late Major John Cartwright, 
so well known for his steady devotion 
through a long life to what he believed to 
be the cause of truth and patriotism, and 
for many public and private virtues hie 
commanded the respect even of those who 
differed most widely from him in politics. 
Being intended for the church, Edmund 
at the usual age was entered on University 
College, Oxford, from whence he was 
subsequently elected a Fellow of Mag- 
dalen College. He early distinguished 
himself by his literary attainments, an 
evidence of which he gave to the world 
while yet a young man by the publication 
of a small volume of Poems, which was 
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very favourably received. About the 
year 1774, also, he became a contributor 
to the Monthly Review; for which he 
continued to write during the following 
ten years. 

For the first forty years of his life he 
had never given any attention to the sub- 
ject of mechanics; although, as was re- 
collected long afterwards, his genius for 
invention in that department had once dis- 
played itself, while at his father's house 
during one of his college vacations, in 
some improvements which he made on an 
agricultural machine which happened to 
attract his notice. But this exercise of 
his ingenuity, being out of the line of his 
pursuits at that time, led to no other at- 
tempt of the kind, nor to any further ap- 
plication of his thougbts to such matters. 
The circumstances which many years after 
this led him to the invention of bis weav- 
ing macbine, or power-loom, as it is com- 
monly called, cannot be better described 
than they have been by himself in the 
following statement, — first printed in the 
Supplement to the Encyclopsedia Britan- 
nica. “ Happening," he says, to be at 
Matlock in the Summer of 1784, I fell in 
company with some gentlemen of Man- 
chester, when the conversation turned on 
Arkwright's spinning-machinery. One of 
the company observed that as soon as 
Arkwright's patent expired, so many mills 
would be erected, and so much cotton 
spun, that hands would never be found to 
weave it. To this observation I replied, 
that Arkwright must then set his wits to 
work to invent a weaving-mill. This 
brought on a conversation upon the sub- 
ject, in which the Manchester gentlemen 
unanimously agreed that the thing was 
impracticable; and in defence of their 
opinion they adduced arguments which ] 
was certainly incompetent to answer, or 
even to comprehend, being totally igno- 
rant of the subject, having never at the 
time seen a person weave. I controverted, 
however, the impracticability of the thing 
by remarking that there had been lately 
exhibited in London an automaton figure 
which played at chess. Now you will 
not assert, gentlemen, said I, that it is 
more difficult to construct a machine that 
shall weave, than one that shall make all 
the variety of moves that are required in 
that complicated game. Some time after- 
wards a particular circumstance recalling 
this conversation to my mind, it struck me 
that, as in plain weaving, according to the 
conception I then had of the business, 
there could be only three movements, 
which were to follow each other in suc- 
cession, there could be little difficulty in 
producing and repeating them. Full of 


with mine. 


MECHANIC. 197 


| these ideas, I immediately smpioyed a 


carpenter and smith to carry them into 
effect. As soon as the machine was finish- 
ed, I gota weaver to put in the warp, 
which was of such materials as sail-cloth 
is usually made of. To my great delight 
а ‘piece of cloth, such as it was, was the 
produce. As I had never hefore turned 
my thoughts to mechanism, either in 
theory or practice, nor had scen a loom at 
work, nor knew anything of its construc- 
tion, you will readily suppose that my 
first loom must have been & most rude 
piece of machinery. The warp was laid 
perpendicularly, the reed fell with a force 
of at least half a hundred weight, and the 
spriugs which threw the shuttle were 
strong enough to have thrown a Congreve 
rocket. In short, it required the strength 
of two powerful men to work the machine, 


-at a slow rate, and only for a short time. 


Conceiving in my simplicity: that I had 


accomplished all that was required, I 


then secured what I thought & most valu- 
able by a patent 4th of April, 
1785. This being done, I then conde- 
scended to see how other people wove; 
and you will guess my astonishment when 
I compared their easy modes of operation 
Availing myself, however, 
of what I then saw, I made a loom in its 
general principles nearly as they are now 
made. But it was not till the year 1787 
that I completed my invention, when I 


‘took out my last weaving patent, August 


the Ist of that year." - 

Dr..Cartwright’s children still remember 
often seeing their father about this time 
walking to and fro apparently in deep 
meditation, and occasionally throwing his 
arms from side to side; on which they 
used to be told that be was thinking of 
weaving and throwing the shuttle. From 
the moment indeed when his attention 
was first turned to the invention of the 
power-loom, mechanical contrivance be- 
came the grand occupying subject of his 
thoughts. With that sanguineness of dis- 
position which seems to be almost a neces- 
sary part of the eharacter of an inventor, 
he looked upon difficulties, when he met 
with them in any of his attempts, as only 
affording his genius an occasion for a 
more distinguished triumph; nor did he 
allow even repeated failures for a moment 
to dishearten him. Some time after he 
had brought his first loom to perfection, a 
manufacturer, who had called upon him 
to see it at work, after expressing his ad- 
miration of the ingenuity displayed in it, 
remarked that, wonderful as was Mr. 
Cartwright's mechanical skill, there was 
one thing that would effectually baffie 
bim, namely, the weaving of patterns im 
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checks, or, in other words, the combining, 
in the same web, of a pattern, or fancy 
fgure, with the crossing colours which 
constitute the check. Mr. Cartwright 
made no reply to this observation at the 
time ; but some weeks after, on receiving 
a second visit from the same person, he 
had the pleasure of showing him a piece 
of muslin, of the description mentioned, 
beautifully executed by machinery. The 
man is said to have been so much asto- 
nished that he roundly declared his con- 
viction that some agency more than human 
must have been called in to assist on the 
occasion. 

After this Dr. Cartwright exercised his 
ingenuity in & variety of other contri- 
vances; and introduced valuable im- 
provements in the combing of wool by 
machinery, in rope-making, and in several 
other departments of agriculture and ma- 
nufactures. For some of these inventions 
he took out patents, and for others pre- 
miums were bestowed upon him by the 
Society for the encouragement of Arts, 
and the Board of Agriculture. Even the 
steam-engine engaged his attention; and 
an account of some improvements which 
he proposed in its mechaniem may be 
found in Rees's Cyclopedia. Indeed, so 
long as forty years ago, while residing at 
Eltham in Lincolnshire, he used fre- 
quently to tell his son that, if he lived to 
be a man, he would see both ships and 
land-carriages impelled by steam. It is 
also certain that at that early period he 
had constructed a model of a steam-engine 
attached to a barge, which he explained 
about the year 1793, in the presence of his 
family, to Robert Fulton, than a student 
of шш under his countryman West, 
and whose zeal and activity afterwards, 
as is well-known, brought the project of 
steam-navigation to such perfection in 
America, from whence it has extended all 
over the civilized world. Even so late as 
the year 1822, Dr. Cartwright, notwith- 
standing his very advanced age, and 
although his attention was much occupied 
by other philosophical speculations, was 
actively engaged in endeavouring to con- 
trive a plan of propelling land-carriages 
by steam. His death, however, at Hast- 
ings, in October 1823, prevented the com- 
pletion of this, as well as of many other 
designs in the prosecution of which he 
had been employed. His enthusiasm for 
mechanical invention continued unabated 
to the last ; and indeed his general energy 
both of mind and body was very little 
impaired up to within a short period of 
his death. 


— — 
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MANUFACTURES. 


NEEDLE MAKING. 

| |. WO. II. 

Heading and Picking,—consistsin placing 
all the heads one way, and all the points 
another — a manipulation performed by 
children with a degree of expertness only 
attainable by much practice—and likewise 
in picking out frum the whole heap the 
broken eyes and broken points, which, as 
may well be supposed, are very numerous 
in consequence of the severe operation last 
described; the former, of course, ure 
thrown aside as wasteless, the latter are 
generally repointed as blunts, and made 
up by themselves for sale. 

The ingenious and profoundly scientific 
Mr. Babbage describes the last-mentioned 
operation with great distinctness, as ex- 
hibiting, in his opinion, one of the sim- 
plest contrivances that can with propriety 
be called a tool. The needles are placed 
sideways in a heap, on a table in front 
of the operator. From five to ten are 
rolled towards this person by the fore- 
finger of the lefthand: thisseparates them 


& very small space from each other, and 


each in its turn is pushed lengthways to 
the right or to the left, according as its eye 
is on the right or the left hand. This is 
the usual process, and in it every needle 
passes individually under the finger of the 
operator. A ‘small ‘alteration expedites 
the process considerably: the child puts 
on the fore-finger of its right-hand a small 
cloth cap or finger-stall, ahd rolling from 
the heap from six to twelve needles, it 
keeps them down by the fore-finger of the 
left-hand ; whilst it presses the fore-finger 
of the right-hand gently against the ends 
of the needles: those which have their 
points towards the right-hand stick into 
the finger-stall; and the child, removing 
the finger of the left-hand, allows the nee- 
dles sticking into the cloth to be slightly 
raised, and then pushes them towards the 
left side. Those needles which had their 
eyes on the right-hand do not stick into 
the finger-cover, and are pushed to the 
heap, on the right side, previous to the 
repetition of the process. By means of 
this simple contrivance, each movement 
of the finger from one side to the other 
carries five or six needles to their proper 
heap; whereas, in the former method, fre- 
quently only one was moved, and rarely 
more than two or three were transported 
at one movement to their place. 

As there are diversities of manufacture, 
every user of very fine needles must of late 
years have heard of gold-eyed, and silver- 
eyed, and drilled-eyed needles, each sort 
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equally * warranted not to cut the thread.” 
lt may be suflicient here to say, that the 
well.known appearance of the former is 
produced by dipping the head of the nee- 
dle into the spirit of ether, containing a 
little gold in solution, and which imme- 
diately attaches itself to the steel, when 
dipped іл the menstruum. Needles are 
sometimes treated with this ethereal solu- 
tion of gold all over, in order to give them 
a beautiful yellow colour, and at the same 
time to prevent them from rusting. As to 
the second sort, not a particle of silver, or 
of any thing like it, is used, the peculiar 
white polish of the eye being communi- 
cated by means of its application to a 
little cylinder stuck full of steel pegs, 
like the small tune-barrel seen inside 
those musical boxes which are so common 
now-a-days. The drilled-eyes constitute 
a real improvement: not, indeed, that the 
eye itself is actually formed by drilling, 
any more than the silver-eyed needles owe 
any portion of their finish to that metal; 
but the eyes being countersunk, and 
smoothed on both sides by a drill after 
punching, they not only look well, but are 
when carefully made, little, if at all, 
liable to cut the thread. They, likewise, 
rarely break in the eye,—the common 
fault of common needles,—because they 
are not only made of the very best mate- 
rial, but being moreover blued or softened, 
to allow the drill to cut, they are not so 
brittle as otherwise they would be. 

Blue Pointing,—or the communicating 
of that exquisite polish which all the best 
needles are seen to possess,—is performed 
by applying them, several together, to a 


revolving stone about the size and shape | 


of опе” finger: this stone is of a slaty- 
blue colour, and comes from Warwick- 
shire. This is generally the finishing ope- 
ration ; after which the needles are made 
up in little packages of a quarter of a 
hundred, labelled, and wrapped up in 
larger parcels for sale. The cheapness of 
the commoner sort of needles has fre- 
quently been the theme of wonder, with 
those persons who have considered the 
variety of manipulations through which 
they must have passed on the other 
hand, needles of the most exquisite 
delicacy and finish exhibit one of the 
rarest proofs of the value conferred by 
manual labour upon a material in its ori- 
ginal state of small nominal price; for 
some of the finest sorts are worth consider- 
ably more than their weight in gold. 


—— 
: PERPETUAL MOTION. 
Тә the Editor of the Penny Mechanic. 
Sig,.— The answer of your Correspon- 
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dent J. W. Ritchie to my letter, insert- 
ed in the last Number but one of your 
Magazine, proving the fallacy of his 
plan of obtaining perpetual motion by 
means of springs, is still more absurd 
than before, he says now, the springs 
are not to be of equal puwer, but one of 
them must be stronger than the other. 
I can well understand that the stronger 
spring cau set in motion the weaker one, 
but cannot for the life of me make out, 
how the weaker one can overcome the 
stronger! And I dont know what he 
means by saying that the ‘‘ fly-wheel 
goes very far." I would with the greatest 
pleasure, make a model, and try the ex- 
periment myself, but I am not over-fond 
of throwing away time, trouble, and ex- 
pense, upon a thing which when com- 
pleted, Iam confident would not succeed. 

As to J. W. Ritchie's having made 
one himself, and proved it with success, 
I am very sure that is not the case, he 
might have made one certainly, but I 
am confident it did not succeed; and any 
person possessing the least grain of 
sense, must at once sce the absurdity as 
well as the impossibility of such a pro- 
position, it being decidedly against the 
laws of Mechanics. 

You would do us both a ve cat 
favour, Mr. Editor, if you would have 
the goodness to state, at the end of this 
communication, whether J. W. Ritchie, 
is right or 

Your most Obedient Servant. 
Brack’s Ввотнев. 


„ In Number 8, we have stated at 
length our opinion respecting the possi- 
bility of obtaining a Bd te motion. 
We do not suppose Mr. Ritchie thinks 
he can produce any thing of the kind, 
though the title of his communication 
might certainly bear that interpretation, 
With respect to his engine, it is evident 
that if both the springs are of equal 
power, the fly-wheel can only continue 
in motion for a short time, and then it 
will be stopped by friction; it will gain 
nothing from either of the springs. 
And if one of the springs is formed 
stronger than the other, the stronger 
will certainly prevent the other having 
any motion whatever. In either ease the 
machinery would only eontinue in mo- 
tion while the impulse that first set the 
fly-wheel in action remained.— Ep. р.м. 
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RAILWAYS. 


Тпк number of proposed railways, in- 
cluding diversions, extensions, and 
branches, in England and Wales, for 
which plans have been lodged in the 
Private Bill Office in the present session, 
is seventy-five, of which only forty- 
eight are under the considcration of Par- 
liament ; these amount in length to twelve 
hundred and thirty-three miles, and are 
estimated at the sum of nineteen millions 
three hundred and fifty-two thousands 
seven hundred and twenty-six pounds, 
or fifteen thousand six hundred and 
ninety-five pounds per mile. The whole 
length of tunnelling is twenty-five miles ; 
and the number of bridges, exclusive of 
viaducts and culverts, two thousand eight 
hundred and twenty-five, or nearly two 
and a third per mile. The weight of 
iron required for the rails, is one hun- 
dred and ninety-three thousand five hun- 
dred tons; and of stone for the blocks, 
two millions six hundred and seventy 
thousand tons. The area of land required 
to be taken is upwards of fiftcen thou- 
sand acres; and of felt for the chairs, 
one hundred and thirty acres. These 
railways, if carried into execution, would 
employ at least five thousand men and 
fifteen hundred horses for three years, 
for the earthworks alone.— Whishaw. 
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INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Institution, Finsbury Circus.—Monday, 
April 17, at 1 o'clock, afternoon, R. Bond, esq., 
on Physical Geography.— Thursday, April 90, 
at seven, II. J. Gauntlett, esq., on Ecclesiastical 
Music. 

London Mechanies’ Institution, Southampton- 
buildings, Chancery • lane.— Wednesday, April 
19, at half-past eight, Mr. Cull, on Phrenology. 
— Friday, 21, Dr. Ritchie, on Optics, Кс. 

Western Literary and Scientific Institution, 47, 
Leicester-»quare.— Thursday, April 20, at eight, 
C. Buckingham, esq., M. P., on Palestine. 

Eastern Athenaum, Stepney Square.— Wednesday, 
April 19, at eight, Col. Thompson, M.P., on 
Free Trade. 

Southwark Literary Sociely.— Wednesday, April 
19, W. Lucking, esq., on Fossil Organic Re. 
maine, at eight. У 

Lambeth Literary and Scientific Institution.— Tues- 
day, April 18, at half-past eight, F. J. Searle, 
esq., on the Construction of the Drama. 

Poplar Institution, Eut India Road.—Tuesday, 
April 18, at eight, R. Addams, esq., on Caloric, 
Iiiustrated with Chemical Apparatus, and Pleas- 
ing Experiments. 


MECHANIC. 


Tower Street.—Monday, April 17, at eight, Mr: 
Coupland, on the Mathematics. 


Bermondsey Mutual Insiruelion Society.— Monday, 
April 17, at quarter past eight, Mr. Showler, оп 
the Circulation of the Blood. 


Finsbury Mutual Instruction Society.—Tuesday, 
April 18, at half past eight, Mr. Logan, ов 
Purenology. 

— ВЕ 


QUERIES. 


Lucifer Matches.—Y have been endeavouring to 
make.“ Lucifer Matches,” but have not succeeded: 
perhaps you can give me & recipe in your next 
Number? 

Yours, &c. 
No. CHEMIST. 


(The composition of which they are formed is 
the same as that used to make Waterloo 
Crackers:” it is an exceedingly dangerous chemical 
compound, and we should therefore advise our 
correspondent not to attempt to make the Lucifers 
himself, but procure them at some of the shops. 
No Chemist” should become one. We recom- 
mend him to read, and practise the experiments 
described in “ Parke’s Chemical Catechism,” or 
“ Griffins’ Chemical Recreations.” 

Lucifers are made as follows. Equal quantities 
of chlorate of potash and sulphuret of antimony 
are to be made of a semifluid consistency with & 
little gum water. Matches pointed with brimstone 
are then to be dipped intoit, and when the matches 
dry they will ignite on being drawn briskly through 
sand paper.— Ep. P. М.) 

Rubbers of Electrifying Machine. Could you 
inform me through the medium of your valuable 
Magazine, what it is that is put upon the rubber 
of an Electrifying Machine. | 


[An Amalgam formed of three parts of Mercury, 
two of Zinc, and one of Tin.— Ep. P. M] 

Spots on Polished Steel.— Will some of your rea- 
ders have the kindness to inform me how I can re- 
move Spots from Polished Steel, without injuring 
the polish. š 
— 


TO CORRESPONDENTS. 


“A. L. O. R.” It was stated by mistake in our last 
Number, that the Lunar lipse would take 
place on the 30th instant. It should have been 
“ the 20th instant." 


*J. C," We have very lately given an article on 
the subject. 


“Ап Amateur Mechanic,” “ C. D. T." and E W.” 
will see what we have eaid respecting the subject 
of their communications. 

Will “Мг. Gregory" favour us with another de- 
scription of his Rotary Pump? 

We have received Mr. Cowell's” Sash Suspenders 
and Letter. The subject shall receive our early 
attention. 


We are obliged to “ C. D. T." for the answer. 
“С. G.'s" Query, shall have a reply. 


Norrce.—Some of our Correspondents have 
complained that their letters have not been ans- 
wered. This is in consequence of their not having 
been directed properly. All communications 
should be addressed, To the Editor of the Pxxwv 
REM at Ма. Bercer’s, Holywell Street, 

tran 
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ISLINGTON LIVE CATTLE-MARKET. 


Tue question of the removal of Smithfield 
Market being again brought before the 
legislature, we have thought a sketch of 
the plan and dimensions of the lately-con- 


whole site, comprehending offices for 
clerks and other buildings consists of 91 
acres. In the centre are four erections 
A, A; A, A, Which have been constructed for 
the accommodation of eight bankers, or 
money-takers. The centre, which is in. 
tended to be Occupied as an Exchange for 
the meeting of salesmen and graziers is 
quatirated by toads crossing it at right 
angles, and lying opposite to the entrance 
gateways. Drains and sewers run through 
the whole area. From the centre four 
Spaces are portioned off for sheep, B, n, , в, 
these are subdivided into 1,300 compart- 
ments or pens, capable of containing from 
30,000 to 35,000 sheep, leaving ways in 
every direction for their ingress and 
egress: adjoining to the sheep-pens are 
Other spaces for cattle, c, c, o, c, called 
layers, where the beasts may range. Here 
they may be foddered and watered from 
market-day to market-day, or until the 
purchasers find it convenient to remove 
them. Round these capacious layers is a 
wide road, p, p, р, D, connecting the other 
Open ways for the Sheep and cattle, offer- 
ing excellent facilities for their free as- 
sage in and out of the market. On the 
other side of this general road are covered 
Sheds, over other spacious layers E E, 
E; E, exteriorly supported by a substan- 
tial brick wall about ten feet high, the 
four sides of which are cach 800 ‘feet 
long. The roofing of the sheds in span 
is 25 feet, and is supported interiorly 
on columns. These sheds are divided 
into stalls, where cattle may be exhibited 
for sale protected from the weather, with 
alleys for the purchasers to pass between 
them. Troughs for water are supplied 
from tanks p, r, The layers will contain 
about 10,000 bullocks. | 

The situation of this market is the best 
that could have been selected for its pur- 
pose ; it lies open to most of tbe great roads 
from the northern and eastern counties, 
from which the principal supply of cattle 
and sheep to the London market is de- 
rived, and also communicates conve. 


of 
party controversy, we beg distinctly to 
disclaim any participation in such feelings. 
Every discovery or improvement tending 


knowledge of humanity among all the 
classes of mankind, we deem fit subjects 
for our pages; we shall now state the facts 
connected with both markets. The site 
of Smithfield Market was in the reign of 
Henry I., a field with several ponds in it. 
Fairs and markets, however, had been 
held on the spot from the time of Alfred, 
about 886, enry I. gave this field to a 
favourite of his, named Ra ere.t He le- 
velled it, and filled up the ponds, after 
which it was called Smoothfield. Justs 
and tournaments were held here down to 
the time of Edward IV. The present le- 
galized area for the sale of cattle is under 
four acres and a half, and will contain 
about 1,500 bullocks, and 15,000 sheep, 
leaving no room fer calves or pigs. Space, 
however, is required for 8,500, and at 
times for 5,000 head of cattle, and 35,000 
sheep. Тһе manner the business of the 

i is by keeping 


brought into the market at night, to the 
closing of the market next day, compre- 
hends a period of 18 hours, during which 
Space of time they remain without food or 
water to allay a burning thirst brought on 
more speedily by over excitement and 
fatigue. As our business is only connected 
With facts, we will not dilate on the many 
evils generated by the want of Bpace, or 
the treatment of the cattle. We refer 
those who may wish to see this part of the 
Subject treated! more at large, toa cheap 
pamphlet recently published by W. Clark, 
corner of Newgate and Giltspur-street. 
The engraving represents the chief en- 
trance, and ground plan of the New 
Market, situated in the Lower Road, Is- 
lington; the enclosed area for the recep- 
Gon of cattle comprises 16 acres, which is 
laid out in the form of a square, but the 


+ There is a street now leading from St. Jo}; 
street, name Rahere street. 


- It may 
be observed, likewise, that the N ew Road 


affords direct and easy access to the 
market from the western roads. We have 
given the ground plan of the quadrangular 
portion of the market for cattle and Sheep. 
The lower part is of irregular form, and 

as been reserved for slaughter-houses, or 
to be occupied by enclosures for Pigs, 
The objections against Smithfield Market 


n's- 
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are want of room, and the consequent 
punishment or cruelty inflicted on cattle 
and the inconveniences it entails on the 
persons who reside in its neighbourhood. 
The deterioration of property it occasions 
on the whole of the north side of London. 
The rendering the meat unwholesome by 
the cattle being too much excited and 
bruised immediately before their being 
killed; also its demoralizing effects on 
the lower classes from the brutality it oc- 
casions. To which may be added, the 
loss to the graziers and the public by the 
depreciation of the quality of the meat. 
The cruelty, however, inflicted on the 
eattle, is a question which should rouse 
the apathy of all persons who possess 
feelings of humanity. All animals taken 
from Smithfield Market and immediately 
slaughtered, are more or less in a feverish 
state; their heads, necks, hocks, and 
backs are most frequently loaded with 
extravasated blood, occasioned by the dis- 
cipline they undergo in the hands of the 
drovers. Every market-day а certain 
number of beasts and sheep are so muti- 
lated, exhausted or bruised in the market, 
as to render it necessary to have them 
furthwith slaughtered, the meat after- 
wards being sent to the dead market for 
sale. If the Islington Market were sub- 
stituted for that of Smithfield, the cattle 
immediately on their arrival from the 
country would be accommodated with 
places of rest on the same spot where 
they would be offered for sale, having 
fodder and water for their refreshment the 
whole time. 

The use of this market would also pre- 
clude the necessity of immediately driving 
the cattle purchased through the streets 
in droves, as they might remain on the 
spot until wanted. Iu Smithfield Market 
large numbers every market-day, which 
have not been sold, have to be driven 
back through the streets, and of course 
again to be brought to market until dis- 
posed of to a butcher. At Islington 
Market tbe unsold cattle or sheep, would 
remain in their layers undisturbed, and 
would not be repeatedly brought out to 
crowd the streets of London, and annoy 
the public. These are the main points of 
consideration for and against the two 
markets. 

: — 
THE HUMAN BODY. 
DIGESTION.—NO. I. 


We have in former papers pointed out 
some of the more remarkable phenomena 
connected with the blood; we have de- 
scribed its composition, and the impor- 
tant purposes to which it is applied; it 
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is proper that we should now explain the 
manner in which the blood itself is formed. 
The first process by which this ie effected 
is termed Digestion. 

There is no study can equal the study of 
ourselves: indeed, in acquiring a know- 
ledge of the anatomy and physiology of 
the human body, we acquire a knowledge 
of nearly every other science. In thebones 
we see beautifully exemplified the strength 
of materials, and the most advantageous 
manner in which the mechanism of our 
frames can be employed; thus we learn 
something of mechanics. If we examine 
the orgaus of the senses, we at once per- 
ceive their adaptation to the laws of optics, 
acoustics, and heat, or the adaptation of 
those laws to them. Again, we inquire 
into the physiology of respiration, and we 
at once learn the constitution of the at- 
mosphere ; the nature of the gases which 
compose it, and the effect meteorological 
changes have upon our health. If we 
turn our attention to the subject of this 
paper, if we endeavour to learn something 
of the wonderful process of digestion, we 
at the same time enter into an investiga- 
tion of some of the more interesting phe- 
nomena of chemistry. Thus, within our- 
selves, we have the means of learning 
many of the most striking facts in every 
branch of science. What more need we 
urge in favour of such a study. * The 
proper study for mankind is man.” We 
use the word in its physical sense. We 
know the study is not popular, but it 
will be so; and we will do what we can 
to make it so. Persons at present have 
not the slightest knowledge on the sub- 
ject, or they would desire to know more; 
and we are well assured that all men na- 
turally have so deep an interest in the 
subject, that the time will arrive when a 
mother who from ignorance does not know 
how to preserve the health of her infant 
or herself, or when a man does not know 
how to avoid infringing the organic laws 
to which his physical constitution is liable, 
will be considered tery ignorant, and ve 
bad members of society. Let it not be 
supposed that in order to obtain this 
knowledge, & man or woman must neces- 
sarily study all the different sciences we 
have mentioned. On the contrary a ve 
little knowledge of them is amply sufti- 
cient ; and this will be acquired in making 
ourselves acquainted with the body itself. 
We shall see the truth of this in the pre- 
sent and following papers. 

Digestion is the name given to the pro- 
cess by which the food we eat is converted 
into a fluid, which, after being exposed to 
the action of the air in the lungs, becomes 
blood. When we consider how various 
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are the substances and liquids taken into 
the stomach, we may well be surpriscd 
that any power or process, can convert 
them into a fluid so entirely dissimilar as 
the blood; yet such is the case. And 
this is effected by a chemical change in 
the food in the stomach. 

The first operation in every chemical 
process is to divide the portion of sub- 
stance to be acted upon very minutely, 
iu order that the chemical agent may act 
as much upon the particles of the mass as 
possible; because all chemical changes 
&re those which take place among the 
particles of matter; and in this chemistry 
is distinguished from mecbanics, which 
relates only to the changes among masses. 
Previous to the food being introduced 
into the stomach, it is accordingly subdi- 
vided by the teeth. Another operation 
also takes place in the mouth. If we 
wished to dissolve а lump of chalk easily, 
and mix it equally in a quantity of water, 
we should not only divide it into minute 
portions, but we should make it into a 
semi-fluid mass, by mixing it with some 
liquid. If we did this it could easily be 
dissolved in a large quantity of water. 
Now a process very similar to this takes 
place during mastication. The food is not 
only minutely divided in the mouth, but 
ít is also mude into a pulpy mass by being 
mixed with the saliva. Thus it is pre- 
pared for a chemical change in the sto- 
mach, ín the best possible manner that 
can be adopted. 

Before describing the change that takes 
place iu the stomach, we will see how the 
effect we have been describing is pro- 
duced. First of the instruments by which 
it is accomplished—the teeth. In infancy, 
tlie child feeding on the softest food, has 
по occasion for, and is not provided with 
treth; but as we advance in years, and 
require a different kind of food, the teeth 
are then formed. They are the hardest 
and whitest of the bones. The part above 
the gums is called the body of the tooth ; 
that below, the fangs, or root; the boun- 
dary between them, just^below the edge 
of the gum, is called the neck, where 
there is usually a slight depression. The 
body of the tooth is covered with enamel, 
and the fangs with a membrane commonly 
covering the bones, called the periosteum, 
which likewise lines the socket in which 
the tooth is placed. Each tooth has a 
cavity that is supplied with blood-vessels 
and nerves, through a hole in the root. 
The teeth are fixed into a bony substance 
called the Abveolar process, and they are 
kept in their places by the gums, which 
are exceedingly vascular, though pos- 
sessed of little sensibility. The gums of 
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infants have a hard ridge extending 
through their whole length, but this is not 
found in aged persons who have lost their 
teeth. At full maturity the number of 
teeth is usually thirty-two; sixteen ubove, 
and the same number below, the number, 
however, occasionally varies in different 
persons. The teeth are divided into three 
classes; the incisors; the eanini; and 
the molares or grinders. The incisors are 
the four teeth in front of each jaw; in the 
upper jaw they are usually broader and 
thicker than those in the lower, over 
which they fall, by being placed a little 
obliquely—they are called incisors from 
their oftice being to divide and cat 
the food. The canine, or cuspidati, are 
the longest of all the teeth, and derive 
their name from their resemblance to a 
dog’s tusk. There are a distinguishing 
characteristic of animals that feed оп 
flesh. There are two in each jaw, one on 
either side of the incisors or cutting teeth, 
Mr. Hunter'says, “а similarity in shape, 
situation, and use, may be traced from 
the most imperfect carnivorous animal, 
man, to the lion, which is the most per- 
fectly carnivorous ;” but in man the ca- 
nine teeth, as also the incisors and mo- 
lares, are shaped differently, not being so 
long as in some beasts, nor curved as in 
others. The molares or grinders are ten 
in number in each jaw. The incisors 
and canine have but one fang, but the 
three last grinders in the under jaw have 
two fangs, and those in the upper three 
fangs. The two grinders in each jaw 
next the canine are called bicuspides. 
The enamel of the teeth is the hardest 
production of the human body ; it strikes 
fire with steel, and it resists decay when 
the centre of the tooth has fallen into 
dust. When the enamel is broken off the 
tooth, and its body exposed, the tooth 
quickly decays. The component parts of 
enamel are nearly the same as those of 
bone. Phosphate of lime is deposited, 
with a portion of animal gluten, and a 
small proportion of the carbonate of lime 
enters into its compos.tion, the same as it 
does in bene. It is the union of the glu- 
tinous matter which bestows the extreme 
hardness, for when the tooth is within the 
jaw, aud in an early stage of its formation, 
the deposition is soft, and its surface 
rough, but by a change in the surface 
which throws out the earthy deposit, the 
first deposition is penetrated with gelati- 
nous secretion which bestows the density 
and extreme hardness of this crust. Ena- 
mel is peculiar to the teeth, and is only 

found upon the body of the teeth; when 
broken it appears fibrous or striated, and 
all the striæ are directed from the cir 
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tumference to the centre; it is thickest on 
the grinding surfaces, and on the cutting 
edges or points of the teeth, becoming 
gmdually thinner as it approaches the 
neck, where it terminates insensibly. 
The enamal affords no appearance of va- 
cularity, or of having any circulation uf 
blood within it; it receives no tinge from 
madder when given to an animal during 
lfe, and no injection has yet been able to 
show that it possesses blood-vessels or 
absorbents. 
—— 


INDIAN METHODS OF WORKING IRON 
AND STEEL. 


On the Damascus Gun Barrels. — The 
guo-barrels made at Bombay, in imitation 
of Damascus, so much valued by the 
Orientals for the beauty of their twist, 
are manofactured of iron hoops, obtained 
from European casks, mostly British. 
The more these hoops are corroded with 
rust, they are proportionably acceptable 
to the workman: should there be any de- 
ficiency of this necessary oxydation, they 
are regularly exposed to moisture, until 
they are sufficiently prepared for welding. 
Being cut into lengths of about twelve 
inches, they are formed into & pile, an 
inch or an inch and a half high, laying 
the edges straight, so as not to overlap 
each other : a longer piece is then so fitted 
as to return over each end, and hold the 
whole together in the fire. This pile is 
then heated to a welding heat, and drawn 
out into a bar of about one inch wide, and 
one third of an inch thick; it is then 
doubled up in three or more lengths, and 
azain welded and drawn out as before ; 
and this operation is repeated generally 
to the third or fourth time, according to 
the degree of fineness of twist required. 
The bar is then to be heated about a third 
of its length at a time, and being struck 
on the edge, is flattened the contrary way 
to that of the stratification. "This part of 
the operation, brings the wire or vein out- 
wards upon the strap. The barrel is then 
forged in the usual way, but much more 
jumping, or upsetting endways, by strik- 
ing the barrel against the side of the anvil 
while it is of & welding heat, than in 
the English method, in order to render 
the twist finer. The most careful work- 
men always make a practice of covering 
the part exposed to the fire with a lute, 
composed of mud, clay, and the dung of 
cows or horses, in order to guard against 
any unnecessary oxydation of the metal. 
W hen the barrel is completed, the twist is 
raised by laying the barrel, from one to 
five days, either in vinegar, or a solution 
ef the sulphate of iron, until the twist js 
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raised; this process is called the wire 
twist. 

To produce the curl, the bars or straps 
are drawn into bars about three quarters 
of an inch square, and twisted, some to 
the right and others to the left hand ; one 
of each sort is then welded together, 
doubled up and drawn out, as before de- 
scribed ; and according to the skill and 
experience of the workman, any intricacy 
of twist is produeed, by thus drawing out, 
doubling and twisting. 

Sometimes, to save trouble, and econo- 
mise the iron thus prep , the artist 
will rough file an English barrel, weld a 
strap of Damascus iron spirally round it, 
or several straps are laid longitudinally 
along it, and welded on. A native artist 
never works with pit coal, under any con- 
sideration: charcoal from light wood forms 
his only fuel. 

On the Damascus Sword Blades.—In 
making the sword blades, there are seve- 
ral methods used; some workmen make 
a pile of alternate layers of softer and 
harder cast-steel, with powdered cast-iron 
mixed with borax, sprinkled between 
each layer. These are drawn out to one- 
third more than the length of the intended 
blade, doubled up, heated, twisted and 
re-forged several times; the twist is 
brought owt in the same way as that in 
the gun-barrels, namely, by the use of 
vinegar, or a solution of sulphate of iron. 

Some sword-blades are forged out of 
broad plates of steel thus prepared, with 
a narrow plate of good iron welded be- 
tween them, toward the back, and thus 
leaving solid steel for the edge, to a consi- 
derable depth. Others prefer to make 
them of one plate of steel, with a lamina 
of iron on each side of it, to give them 
strength and toughness. Swords of this 
description were tempered in my brother’s 
presence, in the following compound; 
and, ая he states, with eonsiderable effect. 

The Hardening Composition.—The blade 
was covered with a paste, formed of equal 
parts of barilla, powdered egg-shells, 
borax, common salt, and crude soda, 
heated to a moderate read heat ; and just 
as the red was changing to a black heat, 
quenched in spring-water. 

From the information of the workman, 
it appears that Damascus obtains all its 
steel from the upper part of the Deccan, 
where it is called yonlode А nd, or Indian 
steel, of which there are great quantities, 
and but little or no demand for it. The 
Damasaque (or joar) is natural to this 
stecl; and the veins in it are raised by 
immersing the blades in acid solutions.— 

Young Meckanic. 
—— 
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MANUFACTURES. 


PAINTING ON CLASS. 

AT the time when vast sums of money 
were expended by pious individuals in 
endowing churches, and chapels, and in 
repairing and building cathedrals, the art 
of glass painting attained a very high state 
of perfection. From this state however 
it soon declined when.the patronage it had 
been used to receive was no longer extend- 
ed to it, until at last it was so much neg- 
lected that it was supposed to be a lost 
art. This however, it appears is not the 
case. А knowledge of the means by 
which the artists of the middle centuries 
were enabled to produce such beautiful 
specimens of stained glass still remains, 
A correspondent in a late number of the 
Philosophical Magazine communicates 
the following interesting particulars. 

It is a singular fact, that the art of glass- 
painting, practised with such success 
during former ages from one end of Europe 
to the other, should gradually have fal- 
len into such disuse, that in the beginning 
of the last century it came to be general- 
ly considered as a lost art. In the course 
of the eighteenth century, however, the 
art again began to attract attention, and 
many attempts were made to revive it. 
It was soon found by modern artists, that 
by employing the processes always in 
use among enamel painters, the works of 
the old painters on glass might in most 
respects be successfully imitated ; but 
they were totally unable to produce any 
imitation whatever of that glowing red 
which shed such incomparable bril- 
liancy over the ancient windows that 
still adorn so many of our churches. 
For this splendid colour they possessed 
no substitute, until a property, peculiar 
to silver alone among all the metals, 
was discovered, which will presently 
be described. The artof enamelling on 
glass differs little from the well-known 
art of enamelling on other substances. 
The colouring materials (which are ex- 
clusively metallic) are prepared by being 
ground up with a flux, that із, a very 
fusible glass, composed of silex, flint- 
glass, lead, and borax: the colour with 
its flux is then mixed with volatile oil, 
and laid on with the brush. The pane of 
glass thus enamelled is then exposed toa 
dull red heat, just sufficient to soften 
and unite together the particles of the 
flux, by which means the colour is perfectly 
fixed on the glass, Treated in this way, 
gold yields a purple, gold and silver 
mixed a rose colour, iron а brick-red, co- 
bolt a blue; mixtures of iron, copper and 
manganese, brown and black. Copper, 
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which yields the green іп commun 
enamel-painting, is not found to produce 
fine colour when applied in the same 
way to glass, and viewed by trans- 
mitted light; for a green therefore re- 
course is often had to glass coloured 
blue on one side and red on the other. 
To obtain a yellow, silver is employed, 
which either in the metallic or in any 
other form, possesses the singular pro- 
perty of imparting a transparent stain, 
when exposed toa low red jheat in con- 
tact with glass. This stain is either 
yellow, orange, or red, according to cir- 
cumstances. For this purpose a flux 
is used: the prepared silver is merely 
ground up with ochre or clay, and ap- 
plied in a thick layer upon the glass. 
When removed from the furnace the silver 
is found not at all adhering to the glass; 
it is easily scraped off, leaving a transpa- 
rent stain, which penetrates to a certain 
depth, Ifa large proportion of ochre has 
been employed, the stain is yellow; if a 
small proportion, it is orange-coloured; 
and by repeated exposure to the fire, 
without any additional colouring matter, 
the orange may be converted into red. 
This conversion of orange into red is, 
I believe, a matter of much nicety, in 
which experience only can ensure success. 
Till within a few years this was the only 
bright red in use among modern glass- 
paiuters; and though the best specimens 
certainly produce a fine effect, yet it will 
seldom bear comparison with the red em- 
ployed in such profusion by the old artists. 

Besides the enamels and stains above 
described, artists, whenever the subject 
will allow of it, make use of panes co- 
loured throughout their substance in the 
glass-house melting-pot, because the 
perfect transparency of such glass gives 
brilliancy of effect, which enamel-colour- 
ing, always more or less opake, cannot 
equal. It was to a glass of this kind 
that the old glass-painters owed their 
splendid red. This in fact is the only 
point in which the modern and ancient 
processes differ, and this is the only part 
of the art which was ever really lost. 
Instead of blowing platea of solid red, 
the old glass-makers used to flash a thin 
layer of red over a substratum of plain 
glass. Their process must have been to 
melt side by side in the glass-house a pot 
of plain and a pot of red glass: then 
the workman, by dippiug his rod first 
into the plain and then into the red glass 
pot, obtained a lump of plain glass cov- 
ered with a coating of red, which by dex- 
terous management in blowing and whir- 
ling, he extended into a plate, exhibiting 
on its surface a very thin stratum of the 
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desired colour. That such was the method 
inuse, an attentive examinntion of old 
specimens affords sufficient evidence. One 
piece in the possession of the Editor of 
the Philosophical Magazine exhibits 
large bubbles in the midst of the red 
Stratum ; another consists of & stratum 
of red inclosed between two colourless 
strata: both circumstances plainly point 
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One curious circumstance deserves to be 
noticed, which is, that glass containing 
copper when removed from the melt- 
ing-pot sometimes only exhibits a faint 
greenish tinge, yet in this state nothing 
more than simple exposure to а gentle 
heat is requisite to throw out a bril- 
liant red. This change of colour is very 
remarkable, as it is obvious that no change 


out the only means by which such ап | of oxygenation can possibly take place 


arrangement could be produced. [y this 
state the glass came into the hands of 
the glass-painter, and answered most 
of his purposes, except when the subject 
required the representation of white or 
other colours on a red ground: in this 
case it became necessary to employ a ma- 
chine like a lapidary's wheel, partially to 
grind away the coloured surface till the 
white substratum appeared. 

The material employed by the old glass- 
makers to tinge their glass red was the 
protoxide of copper, but on the discon- 
tinuance of the art of glass-painting the 
dependent manufacture of red glass of 
course ceased, and all knowledge of the 
art became so entirely extinct, that the 
Dotion generally prevailed that the colour 
in question was derived from gold. In 
1793 the French government actually col- 
lected a quantity of old red glass, with 
the view of extracting the gold by which 
it was supposed to be coloured! Le Vieil 
was himself a glass-painter employed in 
the repair of ancient windows, and the 
descendant of glass-painters, yet so little 
was he aware of the true nature of the 
glass, that he even fancied he could de- 
tect the marks of the brush with which 
he imagined the red stratum had been 
ladon! It is not a little remarkable that 
the knowledge of the copper-red should 
have been so entirely lost, though printed 
receipts have always existed detailing 
the whole process. Battista Porta (born 
about 1540) gives a receipt in his Magia 
Naturalis, noticing at the same time the 
difficulty of success. Several receipts are 
found in the compilations of Neri, Merret 
and Kunckel, from whence they have been 
copied into our Encyclopædias. None of 
these receipts however state to what pur- 
poses the red glass was applied, nor do 
they make any mention of the /lushiug. 
The difficulty of the art consists in the 
proneness of the copper to pass from 
the state of protoxide into that of perox- 
ide, in which latter state it tinges glass 
green. In order to preserve it in the 
state of protoxide, these receipts pre- 
scribe various doxygenating substances 
to be stirred into the melted glass, such 
as smiths’ clinkers, tartar, soot, rotten 
wood and cinnabar. 
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COWELL’S SASH SUSPENDERS. 


To the Editor of the PENNY MECHANIC. 


Sir,—I observe in your Magazine of 
March 18, a plan for detaching sashes 
from their lines,—as reference is made to 
my plan, and an idea raised, that in con- 
sequence of its being a patented article, 
the expense will prove an obstacle,—I 
forward the accompanying circular, &c., 
hoping it will fully explain and satisfy 
you that your correspondent is unneces- 
sarily alarmed, if expense is the only con- 
sideration that prompts the introduction 
of his plan. 

I likewise forward one of my suspen- 
ders, each iron and brass, that you may 
see at once the principle I have adopted 
—the iron I enable the trade, viz. iron- 
mongers, to sell at 44d. each, the brass at 
74d. each. So that per sash as named by 
your correspondent, the cost would be, if 
fitted with iron suspenders, 9d., if with 
brass, 1s. 3 '.; but a pair of sashes, includ- 
ing the bead bolt and side plates, which 
are indispensable, the sum named in my 
circular is from 2s. 6d. to 5s.. Its merits 
compared with Mr. Clement's suggestion 
I leave to your decision, and am most rex. 
spectfully 

Your Obedient Servant. 


H. B. Соз БИ... 


е." We are sincerely glad to find that 
for so trifling à sum so many of the acci- 
dents from window-cleaning we have 
before spoken of can be prevented. 
“ Cowéll’s Sash Suspender” ought to be 
used for the windows of every house that 
is hereafter built; and as every one can 
now have their windows made so much 
more convenient for cleaning, at so little 
expense, we hope the invention will come 
into general use. It is exceedingly simple 
in its construction, and exceedingly ingc- 
піоив. Mr. Cowell deserves well of 
society for having made public a plan by 
which so many lives may be preserved 
that are now being constantly placed in 
jeopardy.— ED. P. M. 
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The Best Method of Preparing Glue.— 
In the purchase of glue, it would be well 
to select it in warm, damp weather, for 
then if the oily substance has not been 
thoroughly separated in its manufacture, 
it will be soft like India rubber. This 
will neither dry nor hold well, and after 
being melted, will in a short time turn 
black and taint. The method I have 
adopted for improving glue, is to add a 
gill of vinegar, alcohol, or cider, when 
dissolving it in a common glue pot, and 
afterwards, as much water as necessary. 
Glue prepared in this way, will melt much 
quicker and hold the heat longer, than in 
the common method, and when used on 
wood, will dry much better and will not 
taint. The vinegar I think is best, as it 
does not evaporate so rapidly as alcohol. 


A Large Tree.—An oak tree wasa short 
time ago felled in Ludlow, near Shrop- 
shire, the produce of which was thirty- 
nine tons of timber, fifty-five cords of 
wood, two hundred park pales, and four 
cords of brackets. A bough broke off 
before the tree was cut down which 
weighed seven tons and a half. Three 
men were employed a month in stacking 
it. The tree was valued at £165. 


— . 


INSTITUTIONS. 


LECTURES DURING THE WEER, 


Londen Institution, Fiushury Circus.—Monday, 
April 24, and Thursday, 27th, at 7 o'clock, Ñ. 
James, esq., on the Sacred Poetry of Gicat Bri- 
taiu. 

London Mechanics’ Institution, Southampton- 
buildings, Chancery - lane.—Wednesday, April 
36. at half- past eight, Mr. Cull, on Phrenology. 
— Friday, 28, Dr. Ritchie, on Optics, Ке, 

Western Literary and Scientifie Institution, 47, 
Leicester-square.—Thursdny, April 27, at eight, 
C. Buckingham, esq., M. P., on Palestine. 

Lambeth Literary and Scientif~ie Institution. —Tues- 
day, April 26, at half-past eight, W. T. J. 
Morton, esq., on the ConstitutiOn of the At. 
mosphere. 

Southwark Literary Sociely.— Wednesda » April 
26, F. Statham, esq., on Optics, at eight. u 


Poplar Institution, Est India Road.— Tuesday, 
April 25, at eight, H. Brown, easg., on the Na. 
ture aud Tendency of Works of Fiction. 

Mutual Instruction Sociely, 16 Great Tower-street. 
--Мопдау, April 24. at eight, Mr. Shearman on 
the Emancipation of the Jews. 

Bermondsey Mutual Insiruetion Soeiely.—Monday, 
April 24, at quarter past eight, Mr. Showler, ou 
uie Circulation of the Blood, 

Pinshury Mutual Instruction Society. — Tuesday. 


April 25, at half past eight, Mr. J. Smith, on 
the Acquisition of Knowledge. 


MECHANIC. 


QUERIES. 
To the Editor of the Penang Mechanic. 


81x,—Having observed a query in your valuable 
periodical No. 24, “why, if the rays of the Sun 
are suffered to fall on the fire, they will put it out, 
I should advise “ W. C. C." to peruse “ Blair's 
Why and Because, or the Curious Child answered, 
there he would find this answer. Because the 
rays engage the oxygen which previously supported 
the fire." қ 
1 am, Sir, Yours, Ке. 

D. B. 


Слм any of your correspondents inform me of 8 
Cement for Glass and China? с. G. 


(Dissolve an ounce of Mastic in highly rectified 
Spirits of Wine, soak an ounce of Isinglass in 
water until quite soft, then dissolve it in pure 
Rum or Brandy, until it forms a strong glue, to 
which add about a quarter of an ounee of Gum 
Ammoniac, well rubbed and mixed. Put the two 
mixtures together in an earthen vessel, over & 
gentle heat, when well united, the mixture may 
be put into a phial, and kept well stopped. When 
wanted for use, the bottle must be set in warm 
water: the glass mus: also be warmed and the 
cement applied. The broken surfaces must be 
kept in contract for at least a day until the cement 
is fully sct.] 

Preparing Quills.—S1R, will you be kind enough 
to inform me through the medium of your valua- 
ble little Magazine, the manner in which quills are 
prepared or claritled? I have tried all the recipes 
as given in many Cyclopædias, and have not suc- 
ceeded—your reply in next number will 5 


Tracing Paper. Which is the best method of 
preparing Tracing Paper for Architectural pur- 
poses? 5. Т. СоорЕв. 


== 


TO CORRESPONDENTS. 


Noricx.—Our readers will perceive that the Paxw r 
MxcmawiC is now printed in a much smaller 
type than it has been hitherto. By this means 
we shall be enabled to give as much additional 
matter as if we increased the size of the work, 
one-fourth; and it will now contain about the 
eame quantity of print as the Penny Magazine. 
We make this alteration because we did not wish 
to Increase the price of the work; and although 
we shall of course incur an additional expense, 
we have no doubt it will be fully compensated by 
an increased sale. : 

“8, T. Cooper," received the Paper and Diagram. 
An исе on " Waterspouts," shall be inserted 
shortly. ` 

“R. R. Mercury.” Spirits of Wine is preferable 
in some cases. 


If ‘A Secretary” wishes to have the Lectures of 
his Society noticed, he must forward a list of 

em to us. 

We will insert the letter respecting “А New Me- 
thod of Ascending and Descending in Balloons, 
very shortly. 

Amateur,“ had better send his drawing and the 
particulars of the invemtion to the Society of 
Arts, Adelphi. 

" A Mechanic." We shall be happy to receive the 
Drnwing. Let the description be as full as pos- 
sible. 


London: Printed at the Holloway Press, by D. A. 
Doupnry; published by Dxmcorn, Holywell- 
strect, Strand; and may be had of al] DookseMers. 
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ROBERTS’ HOOD AND MOUTH-PIECE. 


THE PATENT PERIPURIST. 
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ROBERTS' HOOD АМО MOUTH-PIECE. 
Tue object of this instrument is to enable 
& person to enter with safety the rooms of 
a house when on fire, although such rooms 
may be full of smoke, which would in- 
stantly suffocate him unless protected by 
the hood and mouth-piece. The inventor, 
Mr. Roberts, is an ingenious working me- 
chanic, who besides the above useful 
piece of apparatus, has invented another 
means of protecting human life when ex- 
posed to imminent peril. Weallude to his 
improvement of Sir Humphrey Davy's 
safety lamp; of which lamp we gave an 
engraving a short time since. Whether 
Sir Humphrey Davy’s lamp is really so 
dangerous as it is represented to be, is 
perhaps a question of some doubt. But 
there can be no question that as improved 
by Mr. Roberts it is perfectly safe. We 


mention this invention, although but re- 


motely, if at all connected with the sub- 
ject of this article, because we fear that 
Mr. Roberts has not received the patron- 
age of which his talents are deserving. 
The hood and mouth-piece is an example 
of his ingenuity. By providing every fire- 
man with one of them, property to a great 
amount that is now destroyed might be 
preserved, and not property alone, but 
often human life. More than one melan- 
choly instance has lately occurred where 
for the want of the means of entering a 
room filled with suffpcating smoke, fife 
has heen sacrificed, In the front page we 
give an engraving of the instrument that 
will enable a person to do this. It con- 
sists of a leather cap or hood, a, which en- 
tirely covers the head and face, with 
strong glasses before the eyes. The lower 
part of the hood is padded with soft 
cotton, covered with wash leather, which 
being drawn tight round the neck bya 
strap and buckle, excludes the surround- 
ing air. The upper part of the proboscis, 
6, is of sufficient capacity to include the 
nose and mouth of the wearer, and forms 
the channel through which he respires. 
A trumpet-mouthed orifice is formed at c, 
provided with a good cork stopper, which 
is secured by a small brass chain ; the use 
of this appendage is to afford a ready re- 
lief to the lungs, without taking off the 
hood when the wearer goes to the door or 
window of a building on fire, for the pur- 
pose of respiring а риге? atmosphere, or to 
consult with persons on the outside. Be- 
low this part is attached, by means of an 
union joint, a flexible tube, d, about two 
feet six inches long, and terminating in а 
funnel five inches in diameter, in which is 
contained a sponge saturated with water. 
The flexible pipe is kept distended by a 
Spira] coil of wire, and tke straps ее are 
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for the purpose of buttoning it to the dress 
of the wearer, во as not to encumber him, 
or impede his exertions. The operation 
of the apparatus is as follows :—The gase- 
vus and other noxious matters which exist 
in the apartment, are, by the act of inspir- 
ation, obliged to pass through the funnel 
of the tube, where they are absorbed and 
neutralized by the liquid contained in the 
sponge, and the air is sent up to the lungs 
in a pure state. The efficacy of the appa- 
ratus has been repeatedly proved, in the 
presence of numerous scientific indivi- 


‘duals, amidst the most dense smoke, 


arising from the combustion of wool, wet 
hay, wood shavings, &c., besides large 
quantities of sulphur, in temperatures 
varying from 90 to 240° of Fahr. 
— 
THE PATENT. PERIPURIST. 

Tuis very ingenious piece of apparatus, if 
more generally adopted, would be found 
exceeding useful in culinary operations. 
The patentee, Mr. Wells, states in his pro- 
spectus of it, that “it boils water, pre- 
pares coffee and chocolate in a very supe- 
rior manner, boils eggs, cooks a beef-steak 
or a slice of ham, all in lees than ten 
minutes. For dinner, it will prepare soup, 
steam vegetables, and cook fish, chops, or 
steaks, at the same time; and for these 
one farthing's worth of fuel ie sufficient." 
Fig. 1, is an external view, and fig. 2is a 
vertical section; “ is a small cone of cast 
iron, having at the bottom a grating, on 
which is put the fuel (charcoal), broken 
into small pieces; below this & small 
chamber, b, perforated at its sides for the 
admission of air, and containing & small 
pan to receive the ashes, and also to light 
the charcoal by a piece of paper; the 
vessel e contains water, which entirely 
surrounds the cone; the next vessel e 
above is intended to be used as a steamer; 
it has in its centre a frustrum of a cone, 
the lower edges of which descend below 
the bottom of the vessels, and fit upon the 
cone beneath, so as to carry up the flue 
to the chamber above, which has open 
perforated sides, whence the vapours pro- 
duced by the combustion escape. On the 
top of the cone there is a valve for en- 
larging or diminishing the aperture, having 
a horizontal rod fixed to it, which passes 
to the outside of the vessel, as shown. 
The vessel over this, f, is, we suppose, а 
stew-pan, or something of the kind; it is 
heated by the hot air and direct influence 
of the fire ; above this is placed ina 
cavity of the cover a pot for warm- 
ing small quantities of liquid. There are 
several appendages or vessels for peculiar 

purposes, such as the boiling of eggs, &c. 
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Which fit one over another in a similar 
manner to those described. The apparatus 
is pro to be used on the breakfast or 
dining-table, to be taken in a carriage, in 
1 boat, or carried by pedestrians. 
— — 
PLANTS GROWING DOWNWARDS. 
Te the Editor of the Penny Mechanic. 


Sia,—Sometime since I learnt from one of 
the papers, that the supposition that 
plants would not grow with their roots 
upwards, had been proved incorrect, and 
that at & florist’s in Cheapside, near the 
New Post Office, a flower might be seen 
growing downwards, This 1 found to be 
the case; and lately the flower (a hya- 
cinth), bloomed. The peculiar manner in 
which this flower has grown, induced me 
to give it a glance when I passed the shop 
in the morning, and to my surprise, 
ived that every day or two the 
yacinth changed colour: one day it was 
blue, and then pink, then white, and I 
don’t know how many more colours. It 
strack me at first, that some trick hed 
been performed to make the flower appear 
to grow downwards ; but on consideration 
# can hardly suppose this to bé the case. 
I therefore request the favour of the in- 
sertion of this letter, in order to know 
whether any of your readers have tried 
and succeeded in making plants grow 
downwards, as 1 suppose it їз not a mát- 
ter of any very great difficulty, since the 
florist before mentioned, can change the 
flower every two or three days. 
Yours епш 
MEO. 


— 
Á DIVING APPARATUS. 
A DIVING apparatus was invented during 


the American war by a Mr. Bushnel, of 


Connecticut, called a submarine vessel, the 
use of which was to blow up and destroy 
the British ships and vessels employed in 
the American war. The external shape 
bore some resemblance to upper tortoise- 
shells of equal size joined together. The 
inside was capable of containing the ope- 
rator, and air sufficient to support him 30 
minutes without receiving fresh air. At 
tbe bottom opposite to the entrance, was 
fixed a quantity of lead for ballast. At 
one edge, which was directly before the 
operator, who sat upright, was &n oar for 
rowing forward or bachward. At the 
other edge was a rudder for steering. An 
aperture at the bottom with its valve, was 


designed to admit water for the purpose of 


descending; and two brass forcing pumps 
served to eject the water within, when ne- 
cessary for ascending. At the top there 
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was likewise an oar for ascending or de- 
scending, or continuing at any particular 
depth. A water gauge, or barometer, de- 
termined the depth of the descent, anda 
compass directed the course, and a venti- 
lator within supplied the vessel with 
fresh air. . 
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When the navigator would descend, he 


placed his foot upon the top of a brass 
valve, depressing it, by which he opened 
a large aperture in the bottom of the 
vessel, through Which the water entered 
at his pleasure; when he had admitted a 
sufficient quantity, he descended gradu- 
ally ; if he admitted too much, he ejected 
as much as was necessary to obtain an 
equilibrium, by the two brass forcing 
ponpa, When 


he had obtained an equili- 
, he could row up or down, or con- 
tinue at any particular depth, with the 


oar placed near the top of the vessel, 
formed upon the principle of a screw, the 
axis of the oar entering the vessel; by 
turning the oer one way he raised the 


vessel, by the other way he lowered it. 


The internal shape of the vessel verged 


towards an ellipsis, as near as the design 


would allow ; but every horizontal sec- 


tion, although elliptical, was às near a 
circle as could be admitted. - The body of 
the vessel was made exceedingly strong ; 
and, to str en it as much as possible 
a firm piece of wood was framed, paralled 
to the conjugate diameter, to prevent the 
sides from yielding to the great pressure 
of the incumbent water, in a deep im- 
mersion. In the fore part of the brim of 
the crown of the machine, was a socket, 
and an iron tube passing through the 
socket; the tube stood upright, and could 
slide up and down in the socket of six 
inches; at the top of the tube was a 
wooden screw, fixed by means of a rod 
which passed through the tube, and 
screwed the wood fast upon the top of 
the tube; by pushing the wood screw up 
against the bottom of a ship, and turning 
it at the same time, it would enter the 
planks; when the wood screw was firmly 
fixed, it could be cast off by unscrewing 
the rod which fastened it upon the top of 
the tube. Behind the submarine vessel 
was a place, above the rudder, for carry- 
ing a powder magazine, large enough to 
cohtain 150 lbs. of powder, with apparatus 
used in firing it, and was secured in its 
place by а screw. A strong piece of rope 
extended from the magazine to the wood 
screw above mentioned, and was fastened 
to botb. When the wood screw was fixed, 
and to be cast off from its tube, the maga- 
zine was to be cast off likewise by un- 
screwing it, leaving it hangihg to the 
wooden screw; it was lighter than the 
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water that it might rise up against the in detiance of every difficulty that could 


object, to which the wood screw and itself 
were fastened. Within the magazine was 
an apparatus constructed to run any pro- 
posed length of time under twelve hours ; 
when it had ran out its time, it unpinion- 
ed а strong lock resembling a gun-lock, 
which gave fire to the powder. This ap- 
paratus was so pinioned that it could not 
possibly move, till, by casting off the ma- 
gazine from the vessel it was set in mo- 
tion. The skilful navigator or operator 
could swim so low on the surface of the 
water, as to approach very near a ship, in 
the night, without fear of being disco- 
vered, and might if he choose, approach 
the stem or stern above water, with very 
little danger. He could sink very quickly, 
keep at any depth, and row a great dis- 
tance in any direction he desired, without 
coming to the surface; and when he rose 
to the surface, he could soon obtain a 
fresh supply of air, when, if necessary, 
he might descend again and pursue his 
course. The first experiment was made 
with two ounces of powder, which were 
exploded four feet under water, to prove 
that powder could be exploded under 
water. The second experiment was made 
with two pounds of powder, inclosed ín 
a wooden bottle and fixed under a hogs- 
head, with a two-inch oak plank between 
the hogshead and the powder. The hogs- 
head was loaded with stones as deep as it 
could swim; a wooden pipe 1 
through the lower head of the cask, an 
through the plank, into the powder con- 
tained in the bottle, was primed with 
powder. A match put in the priming ex- 
ploded the powder, which produced a 
wonderful effect, rending the plank into 
pieces, demolishing the hogshead, and 
casting the stones many feet into the air. 
After many other similar experiments, the 
operator was made to descend, and con- 
tinue at particular depths, without rising 
or sinking, row by the compass, approach 
a vessel, go under her and fix the wooden 
screw, before mentioned, into the bottom, 
&c., until he was thought sufficiently ex- 
pert to put any design into көш 
С.Н. 5, 
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BIOGRAPHICAL SKETCHES. 


JAMES BRINDLEY. 


А MAN of talent, it is said, may be made 
so by circumstances, but a man of genius 
must be formed by nature. Some men are 
born poets ; some philosophers; but the 
subject of our present sketch was born a 
Mechanic! And if ever there has been an 


instance of natual genius, of genius which | 


be opposed tu its development, succeeded 
in benefiting mankind and procuring for 
its possessor a name that will never be 
forgotten, such an instance is afforded 
us in the life of James Brindley. 

To become successful as an engineer 
requires in most men a high degree of 
meatal cultivation; unwearied assiduity 
in their profession, and extensive mathe- 
matical knowledge ; yet the subject of our 
sketch has been truly described as in 
appearance and manners, as well as ac- 
quirements, a mere peasant, Unlettered, 
and rude in speech, it was easier for him 
to devise means for executing a design, 
than to communicate his ideas concerning 
it to others.” Yet notwithstanding these 
great, and what would have been tu most 


men, insurmountable difficulties, Brindley 


triumphed over all, and earned for himself 
a reputation that is not excelled even by 
the most renowned of those who have had 
all the advantages that education can 
bestow, to second the exertions of their 
genius. The lesson his biography con- 
veys we will let our readers discover for 
themselves; but we cannot forbear re- 
minding them, that the poorest and the 
least educated umongst them have far less 
difficulties to contend with than those 
which beset the early life of Brindley. 
This highly ingenious individual (whose 
superior judgment in planning canals, 
coupled with ability forsurmounting every 
difficulty that occurred to impede their 
progress, will be perpetuated as long as 
the history of inland navigation lasts,) 
was born at Tunstead, & bamlet in the 
parish of Tideswell Derbyshire, in the 
year 1716. Although his father originally 
possessed a small freehold, the destructive 
consequences of an attachment to sporting 
had compelled him to alienate his property, 
and young Brindley's education was not 
only neglected, but he was moreover re- 
duced to the necessity of contributing to 
support the family by the lowest occupa- 
tions of rustic labour. About his seven- 
teenth year, however, this rising genius 
apprenticed himself to a mill-right, named 
Bennet, who resided at Macclesfield, in 
Cheshire; where bis predilection for me- 
chanics soon began to develop itself, in the 
invention and execution of various pieces 
of work, which were accomplished by him 
without his having obtained any previous 
instruction. Continuing to produce satis- 
factory proofs of his advancing acquaint- 
ance with the principles of mechanism, 
evidenced by the improvements which he 
introduced, his master, at the expiration 
of his apprenticeship, at once confided to 
him the management of his business. 
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Commenciog trade for himself, some 
years after, Brindley soon extended the 
reputation of his skill; so that, in 1752, 
he was employed to erect a water-engine 
of unusual powers, for the purpose of 
draining certain coal-mines in the neigh- 
bourhood of Clifton, in Lancashire. Here 
he immediately manifested that peculiar 
ability for which he became so singularly 
eminent; for he succeeded in the arduous 
project of driving a tunnel through a rock 
nearly six hundred yards in length, in 
order to convey a stream of water from 
the river Irwell, which was to effect the 
turning of a wheel fixed thirty feet. be- 
neath the surface of the earth. During 
the year 1755, Mr. Brindley was solicited 
to execute the larger-wheels for a silk- 
mill at Congleton; when the mechanist 
who had been engaged to organize other 
parts of the machinery, and to superintend 
the whole, proving to be incompetent, the 
entire structure was committed to Mr. 
Brindley. He not only executed the ori- 
ginal plan in a masterly manner, but in- 
troduced several curious and valuable im- 
provements, as well in the construction of 
the engine itself, as m making the wheels 
and pinions belonging to it. Probably 
about the same time, the flint-mills in the 
Staffordshire potteries received several 
improvements from his ingenuity. In 
1756, he undertook the erection of a steam- 
engine upon a new plan, at Newcastle- 
under-Line ; and was sedulously engaged 
in this work, when, fortunately for the 
community, his attention was demanded 
for objects of higher importance, and suc- 
cessfully directed to undertakings more 
calculated to display the boldness of his 
genius. | . 

Francis Duke of Bridgewater having, 
before he became of age, determined to 
attempt the then hazardous enterprize of 
carrying a canal from his works at Wors- 
ley to Manchester, had no sooner suc- 
ceeded his brother, in the title and estates 
of bis house, than he was induced, owing 
to the extended celebrity of Mr. Brindley, 
to consult with him on the practicability 
of his design. "Thoroughly satisfied as to 
the capability of this self-taught genius, 
the Duke had discernment enough to en- 
trust to him the unfettered direction of 
this arduous undertaking. Brindley hav- 
ing surveyed the estate at Worsley and 
pronounced the projected navigation to be 
practicable, an Act of Parliament was ac- 
cordingly obtained for making a naviga- 
ble canal from Salford, near Manchester, 
to Worsley. Confiding in his own mind, 
Brindley here “ projected and adopted 
those leading principles, for the execution 
of these kind of works, which he ever 
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afterwards adhered to, and in which he 
has been imitated by all succeeding ar- 
tists. To preserve, as much as possible, 
the level of his canals, and to avoid the 
mixture and interference of all natural 
streams, were projocts at which he con- 
stantly aimed. To accomplish these, nei- 
ther labour nor expense were spared ; and 
his genius seemed to delight in overcom- 
ing all obstacles, by the discovery of new 
and extraordinary contrivances. Encou- 
raged by the complete success of his first 
line of canal, the Duke of Bridgewater 
obtained an act for extending it, from the 
river Worsley, over the Irwell, to Man- 
chester; and which he afterwards ex- 
tended to the Mersey. This canal, which 
is ninety-three miles long, begins at 
Worsley Mill, about seven miles from 
Manchester, where the Duke cut a bason 
capable of holding all his boats. The 
canal enters a hill by a subterraneous pas- 
sage, large enough for the admission of 
flat-bottomed boats, which are towed along 
by hand-rails, near a mile under ground, 
to his coal-works; then the passage di- 
vides into two, both of which may be con- 
tinued at pleasure. This passage is in 
some places cut through the solid rock, 
and in others is arched witb brick. Air- 
funnels are cut in several places to the 
top of a considerable eminence. The arch 
at the entrance is about six feet in breadth, 
and widens in some places for the boats 
to pass each other: the boats are loaded 
from waggons, which run upon rail-waye. 
Sometimes this canal is carried over public 
roads, by means of arches. One of the 
most stupendous works on this canal is 
the aqueduct over the river Irwell, where 
the canal runs upwards of forty feet above 
the river; and where the barges are seen 
passing on the canal, whilst the vessel in 
the river are also in full sail under them! 
About three miles from Worsley, begins 
this amazing aqueduct; which is carried 
two hundred yards over a valley. 


— —— 


MANUFACTURES. 


PAINTING ON CLASS. 


The art of tinging glass by protoxide 
of copper flashing it on crown-glass, has 
of late years been revived by the Tyne 
Company in England, at Choisy in France, 
and in Suabia in Germany, and in 1827 
the Academy of Arts at Berlin gave a 
premium for an imperfect receipt. To 
what extent modern glass-painters make 
use of these new glasses I am ignorant ; 
the specimens that I have seen were so 
strongly coloured as to be in parts al- 
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most opake, but this is a defect which 
might no doubt be easily remedied. 
Though it is difficult to produce the 
copper glass uniformly coloured, it is 
easy to obtain streaks and patches of a 
fine transparent red. For this purpose 
it is sufficient to fuse together 100 parts 
of crown-glase with one oxide of cop- 
per, putting a lump of tin into the bot- 
tom of the crucible. Metallic iron em- 
ployed in the same way as the tin throws 
out a bright scarlet, but perfectly opake. 
I shall now conclude these observations 
by a few notices respecting glass tinged 
by fusion with gold, which, though never 
brought into general use among glass- 
painters, has I know been employed in 
one or two instances, flashed both on 
crown and also on flint-glass. Not long 
after the time when the art of making 
the copper-red glass was lost, Kunckel 
appears to have discovered that gold 
melted with flint-glass was capable of 
imparting to it a beautiful ruby colour. 
As he derived much profit from the in- 
vention, he kept his method secret, and 
his successors have done the same 
to the present day. The art, however, 
has been practised ever since for the 
purpose of imitating precious stones, &c., 
and the glass used to be sold at Bir- 
mingham for a high price under the name 
of Jew’s glass. The rose-coloured scent- 
bottles, «с. now commonly made, are com- 
posed of plain glass flashed or coated 
with a ven thin layer of the glass in 
question. I have myself made numerous 
experiments on this subject, and have 
been completely, and at last uniformly, 
successful] in producing glass of a fine 
crimson colour, One cause why so many 
persons have failed in the eame attempt, 
I suspect is that they have used too large 
A portion of gold; for it is a fact, that 
an additional dust of gold, beyond a 
certain point, far from deepening the 
colour, actually destroys it altogether. 
Dr. Lewis states thathe once produced a 
potfull of glass of beautiful colour, yet 
was never able to succeed a second time, 
though he took infinite pains, and tried 
а multitude of experiments with that view. 
I have found that a degree of Heat, which 
I judge sufficient to melt cast-iron, is 
not strong enough to injure the colour. 
It would appear, that in order to receive 
the colour it is necessary that the glass 
should contain a proportion either of 
lead, or of some other metallic glass. 


I have found bismuth, zinc, and antimony to: 


answer the purpose, but have in vain at- 
tempted to impart any tinge of this colour 
to crown-glass alone. 

Glass containing gold exhibits the sin- 


intense. In fact I 


expell 
its meltiag point. It has 


in the metallic state, everythi 
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gular change of colour on being exposed 
to a gentle heat, as has been already no- 
ticed with respect to glass containing cop- 
per. The former when taken from the 
crucible is generally of a pale rose-colour, 
but sometimes colourless as water, and 
does not assume its ruby colour till It hes 
been exposed to & low red-heat, either 
under a muffle or in the lamp. Great care 
must be taken in this operation, for a 
slight excess of fire destroys the colour, 
leaving the glass of a tingy brown, but 
with a blue transperency, like that of gold- 
leaf. These changes of colour have been 
vaguely attributed to change of oxygen- 
ation in the gold; but it is obviously im- 
possible that mere exposure to a gentle 
heat can effect any chemical change in the 


interior of a solid mase of glass, which 


has already undergone a heat far more 
ave found the metal- 
lic gold gives the red colour as weil 
as the oxide, and it appears scarcely to 


admit of a doubt, that in a metal so easily 


reduced, the whole of the oxygen must be 
long before the has reached 
ng been known 
that silver yields its colour to glass while 
eads one 


to suppose that the case is the same as 


gold. 


There are still some other substances by 


means of which I find it is possible to 
give a red colour to glass, and that isa 
compound of tin, chromic acid, and lime; 
but my trials do not lead me to suppose 
that glass thus coloured will ever be 
brought into use. 


— 
NATURAL PHENOMERA. 


ECLIPSES. 


ALL uninformed persons regard eclipses 
with some degree of terror, and among 
savages it is customary to make a great 
noise during the occurrence of the phe- 
nomena, in order to prevent the evil which 


they suppose would otherwise inevitably 
result. A late writer bas very truly re- 
marked that in times of ignorance men 
are alarmed at all celestial phenomena, 
the recurrence of which takes place at 
periods too remote to be readly calculated, 
and which accordingly appear to be 
guided by no fixed laws; whilst more 
important and obvious appearances excite 
no surprise because they are frequent, and 
because they occur at well-known periods: 
thus the changes of the moon are observed 
without alarm, while the less obvious oc- 
currence of an eclipse has scattered dis- 
may over ап army or а nation. An in- 
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kidental and considerable assistance has 
been derived to chronology from this 
superstitious feeling. Eclipses were 
thought to be connected, in some secret 
manner withthe destinies of nations, and 
their occurrence has been carefully record- 
ed, when near the time of some great bat- 
tle or other political event, of whose epoch 
we should otherwise remain in ignorance. 
Astronomical science shows how to de- 
termine with the greatest exactness the 
hour of any given eclipse; and we are 
thus enabled to fix with precision the 
date of any event which may have been 
thus accompanied, to confirm the state- 
ment of an historian, or to correct his 
errors. Butas the computation of eclipses 
is attended with considerable difficulty, a 
few only of the readers of history are able 
to carry on these researches for them- 
selves. On this account catalogues of 
eclipses have been calculated by astro- 
nomers for many thousand years, by 
а reference to which any chronological 
point connected with these phenomena 
may be at once determined. 

Eclipses take place every half year, 
and at each period there may be one, 
two, or three eclipses ; if oneonly, it must 
be an eclipse of the sun; if two, there 
will be one of each luminary ; and if three, 
there will be two of the sun, with one of 
the moon between them. 

The sun is eclipsed whenever the moon 
comes between it and the earth, so that 
the eye of a spectator on the earth, is in 
а straight line with the centres of the sun 
арй moon. Sometimes what is called 
our annular eclipse takes place, such as 
that of the 15th May last year, when a 
ray of light appears round the disk of 
the moon. "This is in consequence of the 
apparent diameter of the moon being less 
than that of the sua; at other times it із 
greater, and then & total eclipse takes 
place. 

The moon is eclipsed, as it was last 
week, whenever the earth comes between 
itand the sun; in consequence of which 
it is deprived of the light of that lumi- 
nary. As the moon revolves round the 
earth once in every twenty-cight days, 
it might at first be supposed that an 
eclipse would take place once in every 
month, as the moon must during that 
period pass between the earth and the 
sun. This would be the case only the 
moon does not pass in an exact liue be- 
tween the earth and the sun: the inclina- 
Gon of the orbit of the moon to the plane 
of the ecliptic prevents this occurrence 
taking place so often; but whenever the 
moon passes the earth in an exact line 
with the sun, that is whenever the three 
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bodies аге іп an exact line with each 
other, the moon is eclipsed. 

Every eighteen years and ten or eleven 
days the order in which eclipses occur 
is the same as that of the previous eigh- 
teen years. It might therefore be im- 
agined that a correct list of eclipses for 
eighteen years would be suflicient for 
all purposes; as by adding the ecliptic 
period as many times аз required, 
the period of an eclipse might be 
known at any distance of time. This 
would be correct if every eclipse ap- 
peared under precisely the same circum- 
stance as its corresponding eclipse in the 
preceding or following period; but this 
is not the case. An eclipse of the moon, 
which, in the year 665, for example, was 
of 6 digits, was in the year 583 of 7 digits, 
and in 601 nearly 8. In 908 the eclips 
became total, and it remained so for about 
twelve periods, or until the year 1088; 
this eclipse continued to diminish un- 
til the commencement of the fifteenth cen- 
tury, when it totally disappeared in the 
year 1413. In like manner an eclipse of 
the sun, which first appeared at the North 
Pole in June 1295, proceeded more 
southerly at each period. On the 27th 
August, 1367, it made its first appear- 
ance in the north of Europe; in 1439 it 
was visible all over Europe; in 1601, 
Which was its nineteenth appearance, it 
was central in London; in 1818, on the 
5th of May, it was visible in London, and 
was again nearly central in the same place 
on the 16th May, 1830. At its thirty-ninth 
appearance, August 10th, 1980, the moon's 
shadow will have passed the equator, 
and as the eclipse will take place nearly 
at midnight, it will be invisible in Europe, 
Africa, and Asia. At every subsequent 
‘period the eclipse will go more and more 
towards the south, until, finally, on the 
80th September, 2665, which will be its 
seventy-eighth appearance, it will go off 
at the south pole of the earth, and disap- 


pear altogether. 
— — 


MISCELLANIES. 


Construction of Railways.—At a late 
meeting of the institutions of Civil En- 
gineers a conversation took place on the 
paper that had been read by Mr. Reynolds, 
ata previous Meeting on the form of rails 
and method of constructing Raiways. It 
was stated that there were evidently 
great advantages in the system of continu- 
ous bearing ; and the combination of wood 
and iron, proposed by Mr. Reynolds, 
seemed well adapted in some respects to 
answer the proposed object. Buta ques- 
tion might be raised respeating the angu- 
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lar form of the bearers. There were ad- 
vantages in the facility with which the 
under sides of these bearers might have 
earth beaten under them, so as to restore 
any part which might have sunk ; but the 
peculiar advantages assigned to thi« form, 
as affording the vertical support due to 
an encreased area, were not at once ap- 
parent. To this it was replied, that the 
rails on Chatmoss did not show and ten- 
dency to sink, and were, in the opinion 
of many who had been to see them, ina 
better condition, both as to level and wear, 
than the others which had been laid at 
the same time in the usual manner. Ob- 
jections to the wood, from its liability to 
decay, were replied to, by stating that 
the wood having been boiled in tar. and 
allowed to cool in the tar, became imper- 
vious to moisture, and was, consequently, 
very little liable to decay. 

Products of American Forests, —The va- 
lue of skins, furs, ginseng, lumber, staves, 
bark, tar, pitch, rosin, and turpentine, and 
pot and pearl ashes, partly from the nor- 
thern and partly from the southern states, 
which were formerly of much greater com- 
parative importance in the trade of the 
country, now constitutes about one-thir- 
teenth part of the whole value of the do- 
mestic exports, and amounts to 3,889,611 
dollars. А large proportion of the trade 
in these articles, as well as in those of cod- 
fish and bread-stuffs, is carried on with 
the West Indies, Mexico, and South Ame- 
rica. The skins and the furs go to Eu- 
rope and Canton; the ginseng to Canton, 
but in less quantity than formerly, being, 
in 1828, but 91,164 dollars; and the pot 
and pearl ashes are sent to England and 
France. 

Products of the American Sca. — The 
products of the whale, cod, mackerel, 
and herring fisheries, exported mostly 
from the northern states, amount to 
1,093,980 dollars, being nearly a thirtieth 
part of the whole domestic export. Nearly 
one-half of this value consists of cod-fish, 
and more than one-third of the products 
of the whale fisheries. 


INSTI TUTIONS. 


LECTURES DURING THE WEEK. 


Landon Institution, Finsbury Circus.—Monday, 
May 1, at 7 o'clock, H. Innes, esq., on the Sa- 
cred Poetry of Great Britain. 

London Mechanies’ Institution, Southampton- 
buildings, Chancery -lane.—Wednesday, May 
3, at half-past eight, Mr. Call, on Phrenology. 
—Friday, 5, Dr. Ritchie, on Optical lustru- 
ments. &e, 

Aldersqate-strect Institulion—Wednealny, May 3 
at eiglit, R. Addams, esq., on Dynamics. 
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Western Literary and Scientific Fnstitulion, 47, 
Leicester-square.— Thursday, May 4, at half-past 
eight, Mr. Stanhart, on Lithography. 


Eastern Atheneum, Stepney Square.— Wednesday, 
Мау 3, at eight, N. F. Zaba, esq., on the Li- 
terature of Poland. 


Lambeth Literary and Scientific Institulion.—Tuea- 
day, May 2, at half.past eight, W. Luking, 
esq., on Cometary Astronomy. 


Southwark Literary Society. — Wednesday, May 
3, F. Statham, esq., on Optics, at eight. 


Poplar Institution, Ез India Road.—Tuesday, 
May 2, at eight, W. Chalklen, eoq., on Roman 
History. 

Tower  Street.—Mouday, May 1, at eight, Mr. 
Thomas, on the Origin aud Progress of the Art 
of Printing. 


Bermondsey Mutual Instruction Society.—Tuesday, 
May 2, at quarter past cight, Mr. II. W. Satel, 
on Chemistry. 


Finsbury Mutual Instruction Society.—Tuesday, 
May 2, at half past eight, Mr. White, on Hy- 
drostatics. 


— a 


TO CORRESPONDENTS. 
To the Editor af the Penny Mechanic. 


Contraction of Burnt Clay. — Sir, In answer to 
your Correspondent who wishes to know the reason 
of clay contracting instead of expanding by heat, 
I would suggest that as clay isa powerful absorbent 
of moisture, and also that it is extremcly difficult 
`o deprive it of the moisture once imbibed, it is 
probable that the contraction ie caused by the vola- 
tilization of the liquid. This assertion seems to 
be borne out by thc fact, that on cooliny it remains 
contracted, instead of returning to its former 
volume. 1f you think this is worthy of insertion in 
your valuable journal, you will oblige.— CHINA. 


Quill Making.—Sir, if a description of the process 
termed *' Dutching," which I think is the first a 
quill is subject to, will aid your Correspondent 
“С. D." in his inquiry, I will forward an illustra- 
tion; but if he aliudes to the yellow colour that 
quills are made to assume; that is effected by 
holding them for some time in boiling Linsced 
Oil.— W. CLEMENTS. 


“M. N.“ We will insert his communication if he 
will send us a description of the action of the 
Paddle Whcel, and a clearer drawing. 


„W. L. T. of Birmingham,” can ascertain ''the 
temperature of the earth at various depths below 
its surface in any latitude," by means of a ther- 
mometer. In latitude 22° he will find an uniform 
temperature a few feet below the surface: the 
same at other places. 


“John Gregory." We are much obliged for the 
additional particulars and the drawing. We wil 
not forget his request. : ) 

F. R. I. A.“ Address “to the Secretary at the 
Southampton Coffee House, Southampton Build- 
ings, Chancery Lane. 

“ W. J. B." should write to “ the Doctor.” 

“ Mr. Monday's" Safety Lamp shall be noticed in 
an early Number. 

We shall be glad to receive a description of the 
process of Quill Making from Mn. CLEWENTS. 


London: Printed at the Holloway Press, by D. A. 
Doupner; published by BERGER, Holywell- 
street, Strand; and may be had of all BookseHers. 
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Celebration of the Princess ViCTORIA'S 
Birth- Day. 
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Tne 24th of the present month being the 
day appointed for the celebration of the 
termination of the Princess Victoria’s mi- 
nority ; and, as it will bea general festi- 
val, we think we cannot acquaint our 
juvenile readers with a more pleasing 
mode of signifying their gratification at 
the important event, than by directing 
their attention to the Mongolfiers, or, 
Fire Balloons—of which, and the mode of 
inflation, we have given a sketch in our 
front page. | 

These balloons are constructed (from 
7 to 25 feet in circumference) of various 
tinted tissue paper, with the word “ Vic- 
TORIA" in large characters, and the Royal 
Arms, on diflerent parts of them. They 
are inflated by means of a proportionate 
quantity of cotton attached to the orifice, 
which being saturated with spirits of 
wine, and ignited, causes the balloon to 
ascend, and remaining sometime in the 
air, affords a most interesting exhibition. 
The wrapper of each balloon contains a 
few familiar observations on the Arts and 
Sciences, adapted to the capacity of youth, 
which it would be well to commit to me- 
mory previous to the ascent of the Mon- 
golfier; thus combining utility with 
amusement. To parents it will afford an 
opportunity of dictating a pleasing lesson, 
with the promise of an interesting reward. 

A still evening, about sunset, is the best 
time for the display. The above may be 
obtained of Darton and Son, Holborn 
Hill, aud most respectable Booksellers 
and Toymen. 

— n 


SAFTEY LAMP. 
To the Editor of the Penny Mechanic. 


S1r,—The following is a description of a 
Safety Lamp, for the use of persons work- 
ing in coal mines, &c., which may be of 
service to some of your numerous readers, 
fig. 1, is a section of the whole, a is the 
interior of the lantern, b the lamp, c the 
burner which must be nearly in the centre, 
d, a piece of tube soldered in the lamp as 
near as possible to the burner to receive 
the smaller tube, e, which is soldered to 
the partition that supports the lamp, which 
is marked, g, hh, is a large tube also fast- 
ened to the partition, i is the intericr of 
the tube filled with pieces of wire of one- 
eighth or three-sixteenths of an inch in 
thickness, pointed at each end, k is the 
bottom which must be made to open at 1, 
to enable the wires to be cleaned if re- 
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quired, mis a handle fixed to the lamp 
for the purpose of removing it when it 
requires trimming, attached to which is a 
reflector, and in the front is a lens for 
making the light more powerful, n is the 
top of the lantern, in the centre of which 
is a tube filled with wire the same as the 
bottom, the lower ends resting on the cir- 
cular piece of metal o, the top being cover- 
ed by a cap having holes round the out- 
side. Now it will be seen that to supply 
this lamp with fresh air, it must enter the 
lantern throuch the holes in the outside, 
pass under the tube and between the 
wires, and through the small tube, the 
upper end being close to the flame, the 
air will be consumed нт inflamma- 
ble or not) immediately on entering ; the 
burnt air passing out at the top between 
the wires as on entering. Fig.2 is the 
outside of the same. If,Sir, you consider 
this worth you notice, the insertion will 
oblige 
Your obedient Servant, 
F. MONDAY. 
—— 


UNHEALTHY TRADES. 


[Tue Editor of the “ American Journal of 
the Franklin Institute” a short time 
back published the following interesting 
paper on this subject, in answer to the 
question * are there any trades so injuri- 
ous to health, or so hazardous to morals, 
that they ought, for that reason, to be dis- 
couraged or abandoned?" Few persons, 
perhaps, will be disposed to dispute the 
conclusion at which he arrives, although 
we think it by no means necessary, in 
order to secure the comforts and luxuires 
we now enjoy, that so many of our fellow 
creatures should be compelled to pass a 
miserable and painful life, and die gene- 
rally long before the ordinary time of 
other men. Therefore, although we agree 
with the writer that the comforts of the 
majority ought always to receive consi- 
deration before those of the minority, yet 
we 5ee no reason whatever why the mino- 
rity should be obliged to undergo all 
kinds of privation in order to secure the 
enjoyments of the other portion of society. 
In the cases referred to, there is every 
probability that in a few years time ma- 
chinery will be constructed that will ob- 
viate the necessity of men, like the needle 
pointers, for instance, undertaking a busi- 
ness the pernicious effects of which are 
so well described by the writer. And 
when we know what has already been 
done for the miner, by the invention of 
the safety-lamp, we have every reason to 
hope that the ,perils to which he is now 
unfortunately so often still exposed, may 
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be provided against, if not entirely re- 
moved. The same effect we trust will be 
produced by machinery in the various 
other trades that are now so injurious 
" health, and so destructive of human 
ife. 

When the question, *Are there any 
Trades so Injurious to Health, or so ha- 
zardous to Morals, that they ought, for 
that reason, to be discouraged or aban- 
doned ?” is propounded to an individual 
whose and. has not been schooled by 
habits of reflection, and there is presented 
to his notice some occupation or trade 
which is obviously injurious to health, or 
hazardous to morals, he will probably 
pronounce, at ouce, that it ought to be 
abolished by the interposition of the law. 
Tbe philosopher and the moralist, how- 
ever, who are in the habit not only of 
inquiring into the immediate relationships 
of every subject, but of tracing each to its 
remote affinities, will, in most cases, see 
cause to reverse this judgment. The ques- 
tion before us, will, 1 apprehend, be 
found, in most of its bearings, to be one 
of a very complex character. This must 
be apparent, when it is recollected, that 
the perfection of those arts from which 
civilized man derives so many of his 
highest intellectual and corporeal enjoy- 
ments, are dependent upon pursuits which 
form very remote links in the chain of 
events upon which civilization itself is 
dependent; events, however, so intimately 
catenated, that we may with much reason 
apply to them the idea of the poet, that if 
the connection is destroyed, 


* Whichever link you strike, 
Tenth, or ten-thousandth, breaks the chain alike." 


The question, as propounded, is so lati- 
tudinarian in its terms, as to render it 
impossible, in the compass of such a re- 
port as ought to be delivered to the Ly- 
ceum, to present itin many of its bearings. 
I shall, consequently, be compelled to 
assign to it limits of my own choosing; 
although in so doing, I may be charged 
with acting something like the Grecian, 
who, having a house for sale, exhibited 
a single brick as a sample of its elegance 
and convenience. 

The proportion of those trades and oc- 
cupations which are unfavourable to 
health or hazardous to morals, is very 
large, when compared with the whole ca- 
talogue of those pursued by man. Some 
of these are intrinsically hurtful in both 
respects, whilst others are rendered so, 
principally, or entirely by the manner in 
Which they are carried on, and the habits 
of those engaged in them. It seems ne- 
cessary, however, to confine our inquiry 
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to such as are intrinsically hurtful, as in 
the others, it is the habits which are to be 
condemned, and all will admit that these, 
when bad, ought to be discouraged and 
abandoned. 

I have already remarked that the terms 
of the question are somewhat vague. I 
allude particularly to the words “ dis- 
couraged or abandoned." If regulation 
or suppression is intended, this will refer 
the action to the legislative and executive 
authorities, and in this way I consider it 
as necessary to treat it ; for if such things 
are to be attempted by individual exer- 
tions, the whole business of the world 
must merge in the formation of a thousand 
different societies, analogous in their or- 
ganization and objects with that of the 
Temperance Society. 

The business of the miner is, in numer- 
ous instances, extremely unfavourable to 
health, and that necessarily so ; in proof 
of this position we will take an example 
from the mines of a common metal, —lead, 
in a place chosen at random, where there 
i3 nothing to render the business particu- 
larly hurtful. In a work written within 
a year or two, itis observed by its author, 
Mr. Thackrah, that at the small village of 
Arkendale, situated in a mining district 


‘in Yorkshire, England, there were then 


not fewer than thirty widows under thirty 
years of age, whose husbands had died of 
discases of the lungs and other affections, 
brought on by the dampness of the mines, 
and the other hurtful circumstances atten- 
dant on the business in which they were 
engaged. Where there is so much early 
destruction of life, we must necessarily 
conclude, that a large proportion of those 
whose constitutions enable them to resist 
the fatal effects of their business for a 
longer period, must drag out existence in 
a state of extreme suffering. The picture 
of the suffering in these mines, however, 
would lose its colouring alongside those 
which might be drawn of that endured in 
the mines of quicksilver in Idria, of 
arsenic and cobalt in Germany, and of 
many, very many others in different coun- 
tries. Were I to describe them, I must 
place before you such scenes of human 
suffering, as it would be extremely painful 
to narrate and to hear; I forbear, there- 
fore, to bring them forward, not deeming 
them necessary to the sustaining of the 
position which it is my design to advo- 
cate. 

Shall we pass laws for the purpose of 
preserving the health, and of saving the 
lives of those now employed in these 
mines? If so, we must ordain that they 
shall be closed up, and that the metals 
which they produce shall be no more used 
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in the arts. Let us suppose that quick- 
silver, one among the worst, was selected, 
and that the use of that metal alone was 
inhibited. What would then become of 
those mines of gold from which the preci- 
ous metal cannot be obtained in any other 
way than by its amalgamation with mer- 
cury? All the arts which are dependant 
on the use of this metal, must be relin- 
quished, and of these there are several of 
no small importance, and the relinquish- 
ment of which would involve very serious 
considerations. It may be doubted whe- 
ther the ladies themselves, humane as 
they are, would ever consent to forego the 
employment of those ornamental and use- 
ful mirrors by which their charms are so 
often and so faithfully reflected. Admit- 
ting, however, that this sacrifice was 
made, and for the looking glass we had 
substituted plates of polished metal, or in 
default of these, the mirror of Narcissus, 
there would still remain unfulfilled the 
most important purpose to which quick- 
silver is now applied” Because thousands 
perish in the working of these mines, 
shall we, to save these, indirectly slay our 
tens of thousands, by depriving the phy- 
sician of the use of that Sampson of me- 
dicine, mercury? A remedy, without 
which, his efforts to cure some of the 
most formidable diseases, would be alto- 
gether unavailing. Were I to pursue this 
part of our subject to its limits, I believe 
that, standing alone, it would suffice to 
convince any one of the utter futility of 
the attempt to legislate respecting, or in 
any other way to regulate, the pursuit of 
such a business as even that of digging 
for quicksilver. 

Leaving one of the worst, we will in- 
quire for a few minutes into some of the 
consequences resulting from our obtaining 
from the earth those substances which are 
among the most harmless, and the most 
useful productions of the mineral king- 
dom. Were we to visit the coal districts 
of England, we should find them abound- 
ing with widows and orphans, whose 
husbands and fathers have been blown to 
atoms, or scorched to death, by the ex- 
plosions of the fire damps, a hundred at a 
time; or who have been killed by the 
choke damp, or drowned in the waters 
which sometimes make an irruption into 
these mines. We should, also, every 
where, meet the lame, and the halt, and 
the blind, who have merely escaped from 
a sudden death to drag out a miserable 
existence in pain, poverty, and want of 
every description. Shall we apply a re- 
medy to these evils, and provide that, in 
the coal mines, there shall be no more 
accidents from  carburetted hydrogen, 


THE PENNY MECHANIC. 


carbonic acid, water, the falling in of 
roofs, or the giving way of ropes, chains, 
and ladders? But how shall we accom- 
plish this? Why certainly in one way 
only; we must resolve to do without the 
coals; we must close the smelting furnaces 
of a nation; arrest every branch of ma- 
nufacture, and at length put a final end 
to human misery, by allowing, in the 
first winter, the poor and the rich to freeze 
to death in one common mass, from the 
want of the only fuel which the country 
can supply. 

The universal suffrage, I apprehend, 
would be against such a measure ; at all 
events, when the toes and the fingers of 
those who sublimated, sentimental huma- 
nity had caused them to hesitate, were 
becoming frost-bitten, they would send in 
their adhesion, and admit that it would 
be best to let the colliers pursue their 
labours, and run their inevitable risks. 

( We will conclude the paper next teek. ) 


— 


THE STEAM ENCINE. 
XO. VIII. 


Tue Atmospheric Engine, described in 
Number 23, possessed several very great 
advantages over that of Savery's. It was 
not dangerous to use. The low pressure 
of the steam employed to work it rendered 
the bursting of the boiler almost an im- 
possibility, except those who had to su- 
perintend the engine were very careless. 
Savery’s engine on the contrary was 
always dangerous. The high pressure of 
the steam used, required the boilers to be 
exceedingly strong in order to prevent 
their bursting ; and in consequence of the 
great heat required to produce steam of 
the necessary power, the engines were 
constantly out of repair. This was not 
the case with the atmospheric engine; 
and consequently they were much less 
expensive than Savery's, and far prefer- 
able. But the principal advantage of 
Newcomen's improvement was, that the 
working beam enabled the power of the 
engine to be applied to any kind of ma- 
chinery ; and to the generation of power 
there was no limit but the dimensions of 
the cylinder, and consequent diameter of 
the piston. It might from these circum- 
stances be imagined that Newcomen and 
Cawley would at once have received the 
patronage their ingenuity deserved. But 
the patentees had many difficulties to 
overcome. We have before mentioned 
that they were not men of science. They 
were not mathematicians, and the want of 
knowledge of this kind prevented them 
taking that advantage of their invention 
that they would otherwise have been ena- 
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bled to do. “In 1711, the patentees made 
proposals to draw water from a mine at 
Griff in Warwickshire ; but their scheme 
did not meet with any encouragement. 
In March 1712, through the acquaintance 
of a Mr. Potter, of Bromsgrove, in Wor- 
cestershire, Newcomen succeeded in get- 
ting & contract to draw water for a Mr. 
Back, of Wolverhampton, and being near 
Birmingbam, Newcomen obtained the as- 
sistance of many ingenious mechanics of 
that place, who greatly improved the 
working of the engine. 

The usefulness of the atmospheric en- 
gine depended on the rapidity with which 
the steam that was admitted into the cy- 
linder to force up the piston, could be 
condensed. Ав in order to produce this 
effect it was always necessary to cool 
down the whole cylinder to a temperature 
below that of steam, it is evident that 
there must necessarily have been a great 
loss of time and fuel. For the steam 
could not be condensed quickly; not 
more than seven or eight strokes a minute 
could be made; after each condensation 
it was also necessary to raise the cylinder 
to the same temperature as the steam, 
before an effective stroke could be obtain- 
ed. A means of remedying these evils 
to a great extent was discovered by acci- 
dent. The piston rod was one day ob- 
served to make several strokes in succes- 
sion with very great rapidity, and without 
the usual process of cooling the cylinder. 
Newcomen could not at first account for 
this, but on closely examining the cy- 
linder, & small hole in it was discovered, 
through which it was found a jet of cold 
water had been injected into the interior. 
This at once condensed the steam, without 
materially reducing the temperature of 
the cylinder, and in a much shorter time 
than was required by the ordinary method 
of producing that effect. Newcomen took 
advantage of the hint thus afforded him, 
and immediately altered the machinery of 
the engine, so that instead of eold water 
being allowed to fill the space between 


the two cylinders, as represented in the 


engraving in Number 23, the water was 
injected into the interior of the steam 
cylinder. 

The manner in which the engine worked 
when thus altered was as follows. Steam 
having been generated in the boiler, below 
the cylinder, was admitted into it through 
a connecting pipe. The force of the steam 
drove up the piston, and a cock was then 
opened which allowed water from a cistern 
above the cylinder, to issue from a pipe 
in the form of a jet; this condensed the 
steam in the cylinder into water, and pro- 
duced a vacuum. The atmosphere press- 
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ing with a force of nearly 15 lbs. on every 
square inch of the piston accordingly 
drove it down, with a force proportionate 
to its diameter. The larger the piston, of 
course the greater was the power gene- 
rated by this means. 

Although the steam-engine thus con- 
structed was greatly superior to any that 
had previously been invented, there were 
many serious inconveniences attending its 
working. Persons were obliged to be in 
constant attendance to open and shut the 
cocks of the injection pipe, and unless 
this was effected at the proper time, the 
machinery might be severely injured. As 
however the operation was purely me- 
chanical, and only required proper atten- 
tion, it was generally intrusted to boys. 
One of these, who without any good rea- 
son, bas generally been spoken of as a 
very idle fellow, and blamed for his indo- 
lence, rather than applauded for his inge- 
nuity, contrived a means by which the 
engine should open and shut the cocks 
itself. He added a catch, or scoggan, as 
be called it, to the cocks, and the piston 
in rising and falling opened and shut the 
cocks by this means at the exact moment 
required. Humphrey Potter, who is not 
known for having made any other inven- 
tion in mechanics, has had his name pre- 
served to posterity for this. Although 
idleness is generally asserted to have 
been the cause of his exerting his inge- 
nuity to so useful a purpose, it is rather 
unfair to assume this, when the merit of 
his invention, and consequently his inge- 
nuity, is really considered. From the re- 
gularity and certainty with which the 
Steam could now be condensed, the en- 
gine that previously could not make more 
than seven or eight strokes a minute, was 
enabled to make fifteen or sixteen. 

The contrivance of Humphrey Potter 
directed the attention of an ingenious en- 
gineer tothesubject. In 1718 Mr. Henry 
Beighton erected an engine, in which all 
the cocks were opened and shut by a 
piece of mechanism called by him “hand 
gear ;" a rod, suspended from the beam of 
the engine, had a number of pins project- 
ing from it, which acted upon a number 
of levers, and thus effected what had pre- 
viously been accomplished by hand, or 
by Potter's contrivance. By these means 
the steam-engine was brought to a state 
of comparative perfection, and with some 
few improvements that were made in the 
hand gear; and also in the construction 
of the other parts of the machinery by 
Smeaton, it was in this state that the great 
James Watt found it, when his attention 
was first directed to the subject. 

Y" — — 
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BIOGRAPHICAL SKETCHES. 


JAMES BRINDLEY. 
( Concluded from page 218. ) 


The most experienced engineers, upon 
former systems, were amazed and con- 
founded at his projects of aqueduct bridges 
over navigable rivers, mounds across deep 
valleys, and subterraneous tunnels; nor 
could they believe in the practicability of 
some of these schemes, till they saw them 
effected. Nothing can resist true genius. 
Irresistible must have been that of him 
whose ideas, while іп the execution of 
these things, are allowed to have been “ all 
his own ;" and when the minutest, as well 
as the greatest of the expedients he em- 
ployed, bore the stamp of originality. 

His whole time was engrossed in devis- 
ing means for advancing the inland com- 
merce of his country, by projecting and per- 
fecting those more modern rivers which 
are generally known under the designa- 
tion of canals; &n occupation so exclu- 
sively interesting to him, that when he 
was asked before a committee of the House 
of Commons, having thrown out some 
contemptuous observations respecting the 
worth of rivers, what he conceived they 
were created for? he immediately an- 
swered — To feed navigable canals." 
Nothing could more aptly have charac- 
terised the genius of Brindley. 

After the successful execution of the 
Duke of Bridgewater’s Canal to the Mer. 
sey, Mr. Brindley was employed in the 
revived project of carrying a canal from 
that river to the Trent, through the 
counties of Chester and Stafford. 

During the progress of this undertak- 
ing which was begun in the year 1766, he 
was called upon to exert all the resources 
of his genius, particularly as to the hill of 
Hare-Castle, which was only to be passed 
by a tunnel of great length, bored through 
strata of different consistency, and some 
of them mere quicksand. Whilst this 
canal was forwarding, its conductor was 
entrusted with the superintendence of a 
canal from the Grand Trunk, near Hay- 
wood, in Staffordshire, to the river 
Severn, near Bewdley ; which was finished 
in 1772, and by means of which the port 
of Bristol obtained a communication with 
Liverpool. Indeed, there was scarcely 
any design on the subject of canal navi- 
gation, towards the close of his career, on 
which he was not consulted, and the plan 
of which he did not either entirely form, 
or, at least, revise and improve. Atlength 
however he fell into & kind of chronic 
fever, which, continuing some years with 

but little intermission, finally terminated 
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his life, September the 27th, 1772, in the 
56th year of his age. 

Brindley is described, “in appearance 
and manners, as well as acquirements, to 
have been a mere peasant. Unlettered, 
and rude in speech, it was easier for him 
to devise means for executing a design 
than to communicate his ideas concerning 
it to others. His ideas were his own. 
Not having those of other men to aasist 
him, whenever a point of difficulty in con- 
trivance occurred, it was his custom to re- 
tire to his bed, where, in perfect solitude, 
he would lie, one, two, or three days, pon- 
dering the subject in his mind, till the 
requisite expedient had presented itself. 
This is that true inspiration which men of 
original genius, in every walk, are actu- 
ated by, when, from the operation of the 
mind, acting upon itself, without the in. 
trusion of foreign notions, they create and 
invent.  Originality like his, however, 
had its disadvantages. Accordingly, in 
his calculations of the powers of machines 
he followed a plan peculiar to himself; 
but, indeed, the only one he could follow 
without instruction in the rules of art. 
He would work the question sometimes in 
his head, and then set down the result in 
figures; then taking it up in this stage, 
he would proceed by & mental operation to 
another result; and thus he would go оп 
by stages, til] the whole was finished, 
making use of figures only to mark the 
several results of his operations. But 
though, by the wonderful powers of native 
genius, he was thus enabled to get over 
his want of artificial method to a certain 
degree ; yet there is no doubt that, when 
his concerns became extremely complicated, 
with accounts of various kinds to keep, 
and calculations of all sorts to form, he 
could not avoid that perplexity and em- 
barrassment which a readiness in the pro- 
cesses carried on by pen and paper can 
alone obviate. His estimates of expenses 
have generally proved wide of reality; 
and he seems to have been better qualified 
to have been the contriver than the ma- 
nager of a great design. Though defective 
in such respects, a remarkably retentive 
memory was one of the essential qualities 
which Mr. Brindley brought to his mental 
operations. This enabled him to execute 
all the parts of the most complex machine 
in due order, without any help of models 
or drawings, provided he had once settled 
the whole plan in his mind. 


— 17222-22 
MECHANICS' LIBRARY. 
The Engineers’ and Mechanics’ Encyclo- 
pedia. By Luke Hebert, C. E. Kelly. 


THE plan of this work is exceedingly good, 
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and the class of persons for whom it is 
more particularly intended will find it a 
useful assistant in their different profes- 
sions. This Encyclopedia is not, however, 
of an exclusive character; it is an epitome 
of practical science, and will amuse and in- 
struct those who may not require for their 
business the information it contains as well 
as those who do. The articles are very 
clearly written, and will be as easily un- 
derstood by the “mechanic” as by the 
“engineer.” Indeed, we are not acquainted 
with a work which, on the whole, we 
would sooner recommend to the notice of 
our readers for a lucid explanation of the 
useful arts than “ the Engineers’ and Ме- 
chanics’ Encyclopedia.” From its title, 
we anticipated that it would be more 
technical than it is; and its not being so 
may, by some persons perhaps, be consi- 
dered a fault. It may be thought that it 
is written too much for the general reader. 
From a careful examination of the work, 
we are, however, inclined. to think that 
the grounds for such a charge are more 
apparent than real. The tables contained 
in the work will be found of much service 
by the practical man; and the articles on 
railways, clock and watch-making, print- 
ing, gas-lighting, and the steam-engine ; 
and also most of those on the different 
branches of manufacture and the arts, 
while they cannot fail to interest the gene- 
ral reader, at the same time contain much 
valuable information that will prove espe- 
cially useful to the workman. A greater 
space might have been advantageously al- 
lowed for some of the articles connected 
with chemical science. We wish the 
paper on chimistry itself had been longer ; 
what is said, however, is very well said. 
The descriptions of the processes of brew- 
ing and dyeing deserve particular notice ; 
and the papers on the silk and cotton ma- 
nufactures contain much curious detail. 
The work is very neatly printed, and there 
is a profusion of wood-cut illustrations, 
which greatly enhance the value of all 
books, but more particularly such as the 
present. 


was published in the newspapers, giving 
an account of the exhibition of the powers 
of the plough before a deputation of the 
society above mentioned; but it does not 
state whether or not the deputation were 
satisfied with it. When the. plough was 
first exhibited in June, last year, there 
appeared to be scarcely a doubt of its 
complete applicability to agricultural pur- 
poses. Perhaps you, or one of your cor- 
respondents, can give a satisfactory an- 
swer, and oblige 
Sir, Yours, &c. 
J. F. S. 


— 


EXPLOSIONS OF CAS. 


Accipents of this kind were at one time 
more frequent than they are at present, 
but now they occur much oftener than 
many persons suppose. The following 
directions how to act whenever an escape 
of gas from any of the pipes is discovered, 
MAT not therefore be without use. 

hen a strong smell of gas is per- 
ceived, a leaking from some cause must 
have taken place; and every door and 
window in the room which may contain 
it, should be opened, that the mixture 
of gas and atmospheric air may escape. 
Neither lighted candle nor any other in- 
flamed substance should be introduced, or 
allowed to approach the place, until the 
whole of the mixture of common air and 
gas is completely expelled, and the room 
thoroughly ventilated.—It cannot be too 
strongly impressed upon every person 
who is in the practice of using gas-lights, 
that the gas is not explosive of itself, in 
the state the public receive it from the 
gas works; and to render it capable of 
exploding, it requires to be mixed in 
various proportions of from five portions 
of coal gas to twelve of atmospheric air ; 
and when mixed in any of these propor- 
tions, it will not explode unless flame 
come into contact with it. Oil-gas is 
rendered explosive when mixed with 
about three and a half or four parts of 
common air, and its explosive property 
increases till the mixture arrives at about 
nine or ten parts of atmospheric air, which 
is generally its highest point; but as the 
atmospheric air mixes with it in larger 
quantities, the explosive power gradually 
becomes less, till it totally ceases. When- 
ever, therefore, any escape of the gas may 
be discovered to have taken place, the 
proper recourse is ventilation without 
delay, and preventing the introduction of 
a lighted candle or any other kind of 
flame where the circumstance may occur. 
Proper ventilation, and keeping away 
flame, will infallibly tend to prevent ac- 


THE STEAM PLOUCH. 
To the Editor of the Penny Mechanic. 


Sie, —In Number 22, of your useful little 
miscellany, a paragraph appeared stating 
that the Highland and Agricultural So- 
ciety of Scotland, had offered a premium 
of £500 for the first successful application 
of steam power to the cultivation of the 
soil, and also that from that circumstance 
you presumed the steam plough invented 
by Mr. Heachcoat, M. P., had not proved 
successful. A few days ago an article 
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cidents from explosion, "These are facts 
which every one should know, and then 
he may use gas-lights not only without 
apprehension, but with the most perfect 
satisfaction. 

—— 


MISCELLANIES. 


Decay in Timber.—At a meeting of the 
Institute of civil Engineers held 14th 
March last, some remarks having been 
made on the decay of Timber in contact 
with Stone, it was stated by a member 
that he had recently examined a bridge, 
the only decayed parts of which were 
those built into the stone. That the ends 
of the timber being charred, or placed in 
an iron socket, however thin, was & cer- 
tain preservative; but that wood in con- 
tact with stone invariably decays in a very 
short time. A member stated, that in a 
situation with which he was acquainted, 
the wood near the ground was seized by 
the dry rot in a very short time. This 


was prevented by inserting the door-posts, 


&c. into iron boots sixteen or eighteen 
inches deep. It was suggested that the 
system of fronting, by which wood is sur- 
rounded with large quantities of moisture, 
must contribute to the early decay of bond 
timber, and that bond iron was conse- 
quently much used. This was said not to 
be the case in the buildings at Man- 
chester; and the exception was attributed 
to the high temperature and consequent 
dry state at which the buildings are there 
maintained. The average temperature of 
the manufactories was stated to be sixty 
degrees Fah. Some remarks were then 
made on the system of building which was 
adopted at Manchester. 


Polishing Powder. — Certain of the 
French manufacturers of polishing powder 
use in their manufacture scraps of old iron, 
which they put into a tub and cause to 
rust quickly by sprinkling with water. 
When a sufficient quantity of rust has 
thus been formed, it is collected by wash. 
ing, and after allowing it to settle, it is 
dried and calcined in a crucible. The 
longer the calcination is continued, the 
more the oxide approaches to a violet hue, 
and the harder its grain. Ata very high 
temperature the oxide is partly reduced, 
its colour becomes more gray, and the 
grain is too hard for polishing. The red 
oxide serves for polishing gold and silver, 
the violet oxide is fit for polishing steel. 
When taken out of the crucible it is first 
triturated, and then levigated, in order to 
collect the finest parts. 
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INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton 
buildings, Chancery-lane. — Wednesday, May 
10, Mr. Brown on the Love of Praise.—Friday, 
12th, Mr. T. Phillips, on National Melodies, both 
at half-past eight. 

оси Insitution.—Wednesday, May 10, 
R, Adams, esq., on Dynamics, at eight. 

Western Literary and Scientific Institution, 47, 
Leicester-square.—Thursday, May 11, at half- 
past eight, Mr. Fry, on the Character and Writ- 
ings of Milton. 

Lambeth Literary and Scientiftrc Institution, Wa- 
terloo Bridge road.—Tuesday, May 9, at half- 
past eight, W. Lukeing, esq., on Light and Colour. 

Poplar Institution, East India Road —Tuesday, 
May 9, at eight, William Chalklen, esq., on Ro- 
man History. 

Society of Arts, Adelphi.—Monday, May 8, at eight, 
J. Hemming, esq., on the Art of Embossing 
Paper. 

Eastern Literary and Scientific Institution, 88, 
Hackney-road,—Tuesday, May 9, at eight, H. 
Innes, esq., on English Literature. 

Mutual Instruction Society, Great Tower-street.— 
Monday, May 8, at eight o’clock, Mr. D. Saull, 
esq., on Geology. 

Kentish Town Mutual Instruction Society.—Mon- 
day, May 8, at half-past eight, J. T. Hawkins, 
esq., on the Production of Wealth. 

Bermondsey Mutual Instruction Society.—Monday, 
May 8, at a quarter-past eight, Mr. Saffell, on 
Chimistry. 

Finsbury Mutual Instruction Society.—Tuesday, 
May 9, at half-past eight, Mr. White, on Hydros- 
tatics. 


— — 


TO CORRESPONDENTS. 


“ A. B." and his friends shall have their wish at- 
tended to. 

“ Snubby Gong's" humourous epistle has come to 
hand. Weshall be glad to receive some effusion 
of his wit of a more scientific character. 

“С. Rolt.” We cannot promise to insert the article 
sent us, but we are much obliged for it, and the 
drawing, although gasometers of a similar de- 
scription were invented many years since. 

“А Mechanic," may probably obtain a pecuniary 
reward for his ingenuity by sending his model 
or drawing, and a description of it, to the Society 
of Arts, Adelphi. 

“ Н. Bardsley” who wishes to know the cost and 
manner of taking out a Patent," will find some 
information on the subject in our back Numbers. 
It will be necessary for him to employ an at- 
torney. 

“Mr, J. 1 drawing of an Improved Bal- 
loon and the description shall appear if possible 
next week. 

Received D. M." “ X. X.” “А Young Mechanic,” 
and ''Sophos." 

'* An Old Reader," who complains that our type is, 
now almost too small for him to read conve- 
niently, ought to patronize a spectacle maker. 


Several Queries next week. 


London : Printed at the Holloway Press, ы D. А. 
Боврхкү; published by Bercer, Holywell- 
street, Strand; and may be had of all 
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IMPROVED BALLOON. 
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THE PENNY 
| IMPROVED BALLOON. 


To the Editor of the PENNY MECHANIC. 


Sin, —No doubt your readers are quite 
aware that the expansion of gas in bal- 
loons is owing to the decreased pressure 
of the atmosphere ; for my part I cannot 
see the least utility for ascending so high 
but just merely to gratify curiosity, for no 
benefit can arise from it, but great incon- 
venience, if aerostation is ever applied to 
a useful purpose, which I feel confident it 
can by the application of my invention 
described in Number 11 of the PENNY 
Mecuantic. Nothing would be more dis- 
tant from the aeronaut’s thoughts than 
that of ascending toa great altitude with 
the exception of getting above а storm 
or contrary wind, under circumstances 
which cannot be avoided at all times, and 
though you may keep as near the earth 
as possible, still your gas will expand; to 
prevent this in a measure, if not entirely, 
I propose to use artificial pressure; see 
fig. 1. The action of this arrangement 
will be as follows, when the balloon is 
inflated it will be as represented; gas oc- 
cupying the whole interior, Upon finding 
the gas expand, the acronaut has only to 
draw down the partition A,A, thereby 
condensing the gas in the lower depart- 
ment, at the same time allowing space for 
expansion in the upper: if that expands 
too much you open the valve *by the cord 
d, passing through the pipe //, which is 
used as a rope to draw down the partition. 
But to prevent, on the other hand, your 
condensing the gas too much, and the 
danger of bursting this is obviated by the 
pipe g, being introduced at the orifice and 
passed under two inches and a half of 
water, thus acting as a safety-valve in a 
boiler; for your silk will bear 162 Ibs. 
pressure per square yard, and you coun- 
terpoise that by using three and a quarter 
inches ef water, so by only using two and 
a half inches, bursting is almost impos- 
sible. When it does blow off you have 
only to open a stop-cock fixed iu the pipe 
h, h, h, h, in the car, and thus allow the 
gas to fill the upper department of the 
balloon. 1f this is worthy of being in- 
serted in your interesting work, I shall 
feel obliged. 
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I am, Sir, 
Yours truly, 
J. GREGORY. 


EXPLANATION OF ENGRAVING, 


Fig. 1, a,a,a, a, the balloon 4, a, an in- 
ternal partition composed of Mackin- 
tosh’s cloti, fixed firmly to the exterior 
covering, D is the valve, b is the valve 
plug, ground in its seat air tight, and 
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kept in its place by the spiral spring, cd 
is the cord which opens the valve, and 
which passes through the leathern pipe 
Sf, and the cord passes the end ofthe pipe, 
g and dips three and a half inches under 
water, which would equal the condensa- 
tion of 162 lbs. per square vard, and thus 
act as а safety-valve, A, А, h, А is a lea- 
thern pipe coming from above the parti- 
tion A A, passing down the exterior of the 
balloon into the car, where there is a valve 
inserted, and into the lower part of the 
balloon as represented. 

Fig. 2, is another discription of valve 
of which a verticul section is given, a is 
the valve plug, b Ше valve, ca stay to 
which the pulley d is fixed, also the steel- 
yard g g, to which the cord e is fastened 
and passed over the pulley, by pulling 
which cord the valve is opened, fa rod 
from the plug to which the steel-yard is 
attached, À is а strong spring pressing 
the valve-plug in its place, the axis of the 
yard is at g; no doubt your numerous 
readers will clearly understand the action 
of this valve. 

— 


PECULIAR PHENOMENON CONNECTED 
WITH RESPIRATION. 
AT one of the scientific meetings at the 
apartments of His Royal Highness the 
President of the Royal Society, whilst 
speaking of certain meu, who, hy means of 
peculiar apparatus for breathing, could 
walk about at the bottom of waters, and 
also of the pearl fishers; Sir Graves 
C. Haughton described to me an observa- 
tion he had made, by the application of 
which a man could hold his breath about 
twice as long as under ordinary circum- 
stances. It is as follows :—1f a person 
inspire deeply, he will be able imme- 
diately after to hold breath for a time, 
varying with his health, and also very 
much with the state of exertion or repose 
in which he may be at the instant. A 
man, during an active walk, may not be 
able to cease from breathing for more 
than half a minute, who, after a period of 
rest on a chairor in bed, may refrain for 
a minute or a minute and a half, or even 
two minutes. But if that person will pre- 
pare himself by breathing in a manner 
deep, hard, and quick (as he would na- 
turally do after running), and ceasing 
that operation with his lungs full of air, 
then hold his breath as long as he is able, 
he will find, that the time during which 
he can remain without breathing, will be 
double, or even more than double the 
former, other circumstances being the 
ваше. I hope that I have here stated Sir 
Graves C. Haughton's communication to 
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me correctly; at all events, whilst con- 
brming his observation by personal expe- 
nence, I found the results to be as above. 

Whilst thus preparing myself, I always 

fnd that certain feelings come on, resem- 
bling, in a slight degree, those produced 
by breathing а sinall dose of nitrous 
oxide ; slight dizziness aud confusion in 
the head are at last produced; but on 
ceasing to breathe, the feeling gradually 
goes off, no inconvenience results from it 
either at the time or afterwards, and І 
can hold my breath comíortably for a mi- 
aute and a quarter, or a minute and а 
half, walking briskly about in the mean 
time. 

Now this effect may be rendered ex- 
ceedingly valuable. There are many oc- 
casions on which a person who can hold 
breath fora minute or two minutes, might 
save the life of another. If, in a brewer's 
fermenting vat, or an opened cesspool, 
one man sinks senseless and helpless, 
from breathing the unsuspected noxious 
atmosphere within, another man of cool 
mind, would, by means of this mode of 
preparation, which requires nothing but 
what is always at band, have abuadant 
time, in most cases, to descend by the 
ladder or the bucket, and rescue the suf- 
ferer without any risk on bis own part. 
if a chamber were on fire, the diference 
in the help which could be given to any 
one within it by a person thus prepared, 
and another who goes in, perhaps, with 
lungs partially exhausted, and who, if he 
inhale any portion of the empyreuinatic 
vapours of the atmosphere, is stimulated 
to inspire more rapidly, and is therefore 
urged to instant retreat into fresh air, is 
so great, that no one who has noticed 
what can be done in a minute or in two 
minutes of time, can doubt the value of 
the preparation under such circumstances, 
even though from want of practice, and 
from hurry and alarm, it may be very im- 
perfectly made. In cases of drowning, 
also, a diver may find his powers of giving 
aid wonderfully increased by taking ad- 
vantage of Sir Graves Haughton's fact. 

I have myself had occasion to go more 
than once or twice into places with at- 
то-рһегев rendered bad by carbonic acid, 
sulphuretted hydrogen, or combustion; 
And I feel how much Í should have valued 
at such times the knowledge of the fact 
above stated. Hoping, therefore, that it 
тау be uscful, I will add one or two pre- 
cautions to be borne in iind by those who 
desire to apply it. 

Avoid all unnecessary action, for acti- 
vity exhausts the air in the lungs of its 
vital priuciple more quickly, and charges 
it with bad matter. Go collectedly, coolly, 
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and quietly to the spot where help is re- 
quired; do no more than is needful, leav- 
ing what can be done by those who are in 
a safe atmosphere (as the hauling up of a 
senseless body, for example,) for them to 
do. Take the precautions usual in cases 
of danger, in addition to the one now re- 
commended. Thus, in a case of choke- 
damp, as in a brewer's vat, hold the head 
as high as may be; in a case of fire ina 
room, keep it as low down as possible. 
If a rope is at hand, by all means let it 
be fastened to the person who is giving 
help, that he may be succoured if he 
should venture too far. It is astonishing 
how many deaths happen in succession in 
cesspools, and similar cases, for want of 
this precaution. It is hardly needfal to 
say, do not try to breathe the air of the 
place where help is required. Yet many 
persons fall in consequence of forgetting 
this precaution. If the temptation to 
breathe be at all given way to, the neces- 
sity increases, and the helper himself is 
greatly endangered. Resist the tendency 
and retreat in time. Be careful to com- 
mence giving aid with the lungs full of 
air, not empty. It may scem folly to 
urge this precaution, but I have found so 
many persons, who, on trying the experi- 
ment on which the whole is based, havé 
concluded the preparation by closing the 
mouth and nostrils after an expiration, 
that I am sure the precaution requires to 
be borne in mind. | 

I have thought it quite needless to refer 
to the manner in which the preparation 
enables a person to increase so consider- 
ably the time during which he may sus- 
pend the operation of breathing. It con- 
Sists, of course, chiefly in laying up for 
the time, in the cells of the lungs, a store 
of that vital principle which is so essen- 
tial to life. Those who are not aware 
of the state of the air in the lungs during 
ordinary respiration, and its great differ- 
ence from that of the atmosphere, may ob- 
tain a clearer notion from the following 
experiment :—Fill a pint or quart jar with 
water over the pneumatic trough, and 
with a piece of tube and a forced expira- 
tion, throw the air from the lungs in their 
ordinary state into the jar; it will be 
found, that a lighted taper put into that 
air will be immediately extinguished. | 

А very curious fact connected with the 
time of holding the breath was observed 
by Mr. Brunel, jun., and has, I think, 
never been published. After the river had 
broken into the tunnel at Rotherhithe, 
Mr. Brunel descended with a companion 
(Mr. Gravatt, I think,) in a diving-bell, 
to examine the place: at the depth of 
about thirty feet of water, the bell touched 
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the whole superstructure of the fine and 
useful arts is directly, or indirectly, sus- 
tained. This metal, you are all aware, is 
iron. 

Without offering any great act of vio- 
lence to the subject, we might, in speak- 
ing of this metal, introduce an inquiry 
into the remote effects of certain arts and 
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the bottom of the river, and was over the 
hole, covering it, but too large to pass 
into it. Mr. Brunel, after attaching a 
rope to himself, inspired deeply, and sunk, 
or was lowered through the water, in the 
hole, that he might feel the frames with 
his feet, and gain further knowledge, if 
possible, of the nature of the leak. He 


remained so long beneath without giving 
any signal, that his companion, alarmed, 
drew him up before he desired; and then 
it was found, that either of them could 
remain about twice as long under water, 
going into it from the diving-bell at that 
depth, as they could under ordinary cir- 


cumstances. 


This was supposed to be accounted for, 
at the time, by the circumstance, that at 
the depth of thirty-feet, the atmosphere 
was of double pressure, and that the 
lungs, therefore, held twice as much air 
as they could do under common circum- 
It is, however, quite evident 
that another advantageous circumstance 
must have occurred, and that the air in 
the lungs was also better in quality than 


stances. 


it would have been at the surface of the 


river, as well as denser; for supposing 
the deterioration by breathing to continue 
the same for the same time, it is clear, 


that every inspiration passed into the lungs 
twice as much pure air as would have 
entered under common circumstances: 
the injured air must, therefore, have been 


removed more rapidly, and the quality of 


that at any one time in the lungs must 
have risen in consequence. When to this 
is added the effect of double quantity, it 


fully accounts for the increased time of 
holding the breath; and had the effect of 


the mode of preparation now described 
been also added, it is probable that the 
time would have appeared astonishingly 
increased.— Professor Faraday. 
— 
UNHEALTHY TRADES. 
SECOND ARTICLE. 


Leavine the miners to those diseases and 
accidents to which their occupations ne- 
cessarily subject them, because, for the 
purpose of continuing the blessings of ci- 
vilization itself, we must obtain the me- 
. tallic treasures of the earth, and the coal 
which is necessary to smelt them, let us 
make some inquiry into the effects of cer- 
tain manufactures of the metals, after 
they have been brought into their regular 
state; in doing this, that one shall be 
chosen which does not possess any poison- 
ous property, but which, in nearly all its 
combinations, is calculated to give tone 
to the animal system, whilst it, at the 
same time, forms the basis upon which 


trades ; not upon the individuals who are 
the manufacturers of particular instru- 
ments, but upon those for, or against, 
whom, such are to be employed. The 
making of great, and of small guns, of 
pistols, of swords, in all their numerous 
varieties, of pikes, dirks, &c. &c. has, it 
is true, no remarkable injurious effects 
upon the persons who are thus employed, 
but, after they leave their hands, what 
myriads of the human race are cut off by 
them, whilst in the full possession of 
health, and in the prime of life. To such 
an inquiry, I am aware that it might be 
replied that nations and individuals will 
fight, and destroy each other, and that if 
deprived of the present more elegant 
means of doing so, they would still satisfy 
the noble calls of patriotism, the lust fur 
spoil, and the promptings of ambition, by 
returning to the use of the sling, the bow, 
the war club, and the other rude modes 
adopted by our remote ancestors, and still 
pursued by impolite communities. Ad- 
mitting this as an answer, it is much to 
be apprehended that one of a similar cha- 
racter, and equal in force, might be urged 
against any scheme, the ebject of which 
is to prohibit any trade or calling for the 
sake of those directly employed in it, as 
it would be necessary in this case to 
pursue the effects of the prohibition in its 
indirect as well as its direct bearings. 

Leaving these naughty guns and swords 
to perform their respective offices, in the 
hands of those who are commissioned to 
* burn, sink, and destroy," allow me to 
direct your attention to those little spears 
which are never supposed to thirst for 
life, but whose worst acts are, to occa- 
sionally puncture a lady's finger, and to 
stain a cambric handkerchief. If we ex- 
amine into the circumstances attending 
the production of that very harmless ar- 
ticle, we shall find that between the pe- 
riod when the steel of which it is made 
was formed into wire, and that in which, 
as a finished needle, it is ready to be nim- 
bly plied by the fair hand of industry and 
beauty, it has committed the most appal- 
ing ravages. 

We have here taken & manufacture of 
very great extent, and giving employment 
to many thousand workmen. Of the per- 
sons engaged in the pointing of needles, 
very few indeed reach the age of forty 
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years, by far the greater number dying 
under that of thirty-two. The fine parti- 
cles of steel which are ground off, are so 
light as to float in the air, and are so copi- 
ously deposited upon the mouth and nos- 
trils as completely to blacken them; much 
irritation is produced by them in the 
lining membrane of the nose, and at firsta 
copious mucous discharge is produced 
from it; but afterwards, the irritability 
of the parts is exhausted, and they become 
perfectly dry. The trachea, or windpipe, 
is next affected ; respiration becomes dif- 
ficult, and an habitual, exhausting cough 
is produced. Soon, nearly all the animal 
functions are disturbed, the digestive or- 
gans refuse to perform their offices, and 
the lungs, in particular, become the main 
seat of that total derangement of the 
whole system which must soon terminate 
in death. To find a man who bas followed 
this trade for twenty years, is almost im- 
possible. 

1 have introduced the pointing of nee- 
dles as an example of the deleterious 
effects of the fine dust of steel, but the 
like evils are experienced in the making 
of a great number of other instruments of 
iron as well as of steel. Forks, for ex- 
ample, are finished by what is called dry 
grinding ; that is, by grinding them upon 
a stone without water. Numerous uten- 
sils, also, of cast iron, when finished on 
the dry stone, or by fine files, give out a 
dust producing all the effects which I 
have described, and in an equal degree. 
To put & youth to these businesses, there- 
fore, is to bespeak for him an early grave; 
yet society wants, and must have the arti- 
cles, and there is no more difficuliy in in- 
ducing men to follow these trades than 
there is in enlisting them for the purpose 
of being killed, secundem «artem, ің the 
army or the navy ; especially if they are 
to receive a few pence per diem more for 
this, than for some other species of labour. 

Humanity has asked the question, Is 
there no means of preventing or lessening 
this evil? and ingenuity has devised a 
method of accomplishing the object, which 
it was believed would be effectual. A 
Mr. Abraham invented what was called a 
magnetic mouth-piece, to be used by the 
needle pointers, and dry grinders. This 
consisted of a considerable number of 
small magnets connected together by a 
common frame. The magnets were placed 
within a small distance of each other, and 
formed a kind of lattice-work; when 
these were strapped upon the face, the 
air which entered the mouth and nostrils 
must pass between them, and the ferru- 
ginous particles would consequently be 
attracted by, and adhere to the magnets, 
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As might have been foretold, however,with- 
out the gift of prophecy, those for whose 
use they were intended would not wear 
them. Several causes combined to pre- 
vent their doing so, either of which would 
have been sufficient to govern the conduct 
of persons such as we are speaking of; 
these magnets were costly, and as they . 
must frequently be taken off to be cleaned, 
they were very troublesome: but, worse 
than this, they were very ugly, and, worst 
of all, they excited the laugh, and the 
jeers of the shopmates of those who wore 
them. If the philosopher can scarcely 
scorn the world's dread laugh, he must 
know but little indeed of human nature 
who would expect better from the class 
of men who grind forks and point needles. 
I might go on and write a volume without 
danger of exhausting this subject; but I 
am not aware that there could be found 
more apt illustrations than those derived 
from some of the most necessary trades, 
most extensively pursued, and most de- 
structive to the health and lives of those 
by whom they are pursued. In a despotic 
government, where human life is held 
cheap, a tyrant may compel an individual 
perhaps to wear an iron mask, with- 
out offering a reason why ; but in a free 
government, where the life of every citi- 
zen ought to be accounted of inestimable 
value, the only mode of inducing a man 
to wear one for his own benefit, as well 
as to do many other desirable and proper 
things, is to give to him that degree of 
education which shall elevate him in his 
own opinion, and induce him to act from 
motives more worthy of his intellectual 
nature than those which usually govern 
persons in walks of life accounted much 
more exalted than that of the great body 
of workmen іп our manufactories : this is 
the only remedy upon which I can found 
any bope ; but, were I standing upon the 
threshold of life, just about to enter upon 
its duties, and possessing in the com- 
mencement of my career the benefit of the 
few observations which I have made, the 
little truth I have gleaned in the years 
which I have numbered, I should even 
then consider the hope as Utopian that I 
should live to witness the dawn of such a 
state of things in the humbler walks of 
life; for, warmly as I now feel in favour 
of a system of universal education, and 
great as I believe the benefits which are 
to be derived from it, 1 do not entertain a 
hope that by any effort, merely human, 
the great body of any community can be 
so far elevated above the level at which 


they now stand, ав to induce them to act 


the philosopher in cases of this descrip- 
tion. At all events I am fully of opinion 
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that so far as governments are conncerned 
in the regulation of trades and callings, 
they ought to be, as they generally have 
been, confined in their action to the pre- 
vention of nuisances; that artisans aud 
manufacturers should be allowed to pur- 
sue their own business in their own way ; 
and that ** Laninez nous faire," should be 
their motto. 

— 


PHILOSOPHICAL JOURNALS. 


Edinburgh New Philosophical Journal, 
No. X LIV. 


Tue Scientific Journals are published so 
very expensively that it is not often the 
practical man can avail himself of the in- 
formation they contain, although it is fre- 
quently well calculated to assist him in his 
profession. We shall endeavour to remedy 
this as far as we can, by giving an analysis 
of the works as they are published. By 
this means we hope not only to assist our 
readers, but also to promote the circulation 
of the journals which are generally well- 
conducted and deserving of patronage. 


The present number of the Edinburgh 
New Philosophical Journal contains many 
papers that will well repay an attentive 
perusal. The first article, by Mr. Sang, 
giving an account of an improvement in 
the construction of. Wollaston's Goniome- 
ter, and for which the Scotch Society of 
Arts have awarded him the honorary silver 
medal, appears likely to he of service in 
advancing the science of Crystallography. 
A paper on the “ Mineral Springs of Ire- 
land," is concluded; it gives & very in- 
teresting account of the phenomena many 
of them present, and will afford the na- 
turalist many subjects for pleasing specu- 
lation. Dr. Bone also continues an article 
from the last number on the Geography 
and Geology of Narthern and Central 
Turkey. The present article is devoted to 
Geology, and the profsssors of the science 
will find it exceedingly interesting. It 
determines, we think, satisfactorily, seve- 
ral doubtful questions respecting the geo- 
logical structure of the country. One of 
the most interesting papers, however, is 
that contributed by Mr. Van Hoff, '* On 
the Origin of Meteoric Stores, and more 
especially on the views entertained on the 
subject by Berzelius.“ We have in а 
former number given the opinion of that 
celebrated chemist on the subject. There 
have been three theories advanced in order 
to account for the appearance of meteoric 
stones. The first supposes that they are 
either the fragments of shattered planets, 
or themselves small planetary bodies, 
which, floating and revolving in space, 
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descend to the eaith's surface when they 
come within reach of the attraction of our 
globe; or that they are accumulations of 
loose matter, the original material from 
which planets were formed. The second 
theory supposes that they are masses 
ejected from the moon ; this is supported 
by lerzelius. The third is that they are 
of atmospheric origin ; that is, that they 
have been formed in the earth's atmosphere 
from gaseous substances belonging to it- 
self. Van Hoff is inclined to suppose the 
latter theory, although not entirely, and 
he adduces many curious observations in 
support of his views. It appears that in 
every fall of a meteoric stone, and at the 
time when the falling body is still at в 
very considerable height above the surface 
of the earth—a height amounting probably 
to many miles—a very loud momentary 
explosion is heard, like the report of 
thunder, or a crackling noise, and which 
is very distinctly audible at great dis- 
tances. Now this momentary explosion is 
least easily explained by the idea of the 
lunar origin of meteoric stones. If such 
& mass as a detached fragment of rock 
from the moon fell towards the earth, 
what could produce on it a momentary 
violent effect in a region where the earth’s 
atmosphere—if indeed it extends so far— 
must be so nttenuated, that it may almost 
be compared to empty space? Why 
there ensues an apparently tremendous ex- 
plosion in that region, and not in the 
denser portion of the atmosphere, where 
the reaction of the latter on the penetrat- 
ing solid bodies must be most powerful ? 
Another circumstance deserving notice is, 
that while the meteoric stones themselves 
are generally small masses, the size of the 
fire-balls, which accompany their descent, 
is much Jarger than they could appear if 
the fallen masses had only the same di- 
mensions at a considérable height above 
the earth that they have when upon it. 
The difference betwoen the size of the fire- 
balls and that of the solid masses which 
have fallen from them, amounts some 
times to perhaps a hundred thousand 
times. From these and other circum. 
stances attending the fall of these phe- 
nomena; from the evolution of light; 
and from the peculiar constitution of the 
meteoric stones, the writer of the article 
is led rather to favour the hypothesis that 
at the time when the explosion and evolu- 
tion of light occur in a falling meteor, a 
great chemico-physical operation takes 
place, which is not merely the accompa- 
niment of the fall of a solid body, or the 
effect of that fall, but which forms а new 
body from the original elements, and that 
this new body is actually the falling me- 
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on the 11th of December. Dr. Wollaston 
was led to infer, from some observations 
which he made in the year 1799, that the 
direct light of the sun is about one million 
times more intense than that of the full 
moon, and therefore very many million 
times greater than that of all the fixed stars 
taken collectively. In order to compare 
the light of the sun with that of a star, he 
took as an intermediate object of compa- 
rison the light of a candle reflected from 
a sinall bulb, about a quarter of an 
inch in diameter, filled with uicksilver, 
and seen by one eye through a ens of two 
inches focus, at the same time that the 
star or the sun's image, placed at a proper 
distance, was viewed by the other eye 
through a telescope. The mean of vari- 
ous trials seemed to show that the light of 
Sirius is equal to that of the sun seen in & 
glass bulb, one-tenth of an inch in diame- 
ter, at the distance of 210 feet; or that 
they are in the proportion of one to ten 
thousand millions: but as nearly one- 
half of the light is lost by reflection, the 
real proportion between the light from 
Sirius and the Sun is not greater than 
that of one to twenty thousand millions. 
If the annual parallax of Sirius be half 
a second, corresponding to А distance of 
525,481 times that of the sun from the 
earth, its diameter would be 37 times 
that of the sun, and its light 13:8 times as 
great. The distance at which the sun 
would then require to be viewed, so that 
its brightness might be only equal to that 
of Sirius, would be 141-421 its present dis- 
tance ; and, if still in the ecliptic, its an- 
nual parallax in longitude would 
nearly three seconds; but if situated at 
the same angular distance from the eclip- 
tic as Sirius is, it would have an annual 
parallax in latitude of 1:8 seconds. 
Temperature of G reentand.—During the 
eleven years M. Müller has resided in 
Greenland, he has only twice heard the 
sound of thunder, which, repeated by the 
echoes of the mountains, produced, ac- 
cording to him, a most extraordinary and 
unusual noise. At Frederikshaab the 
temperature of the only spring which ex- 
isted in the neighbourhood, and which is 
about half a mile east from the establish- 
ment, is 37° Fahr., whilst that of the at- 
mosphere is 41°. This spring, which is 
on all sides surrounded with snow, forms 
a nearly circular basin, from nine to ten 
feet in circumference, and is about two 
feet deep. The temperature of the Green- 
land huts, during summer, varies from 47° 
to 564? Fahr., according to the num- 
per of inmates, and as the lamp is lit or 
otherwise. The temperature in the open 


мәс stone. Yet Van Hoff does not 
think this theory quite sufficient to ac- 
count for the phenomenon, but he con- 
ceives the stones are newly formed from 
incoherent and probably gaseous mate- 
rials, by a great physico-chemical pro- 
ws.” How this opinion can be recon- 
tiled with the theory of their lunar for- 
mation, which he appears to support in 
other parts of his papers we are at a loss 
to understand. ‘The article, however, is 
well deserving attention. The meteoro- 
logist will find several other papers on his 
science. A description is given of a new 
anemometer, by which the most minute 
changes in the force ог velocity of the 
wind, or current of air, may be measured. 
It resembles a small gasometer like those 
used in gas-houses. А bent tube rises into an 
upright cylinder, enclosed in another con- 
taining water; the tube rises above the 
water, in the inside, and the other end, on 
the outside, is continued some height. 
Any change in the pressure of the atmo- 
sphere will of course affect the air con- 
tained within the cylinder, which will ac- 
cordingly rise or fall in the water according 
to circumstances. The cylinder being 
connected with an axis, by means of а 
rope, its rising ОГ falling is registered ; 
and by this means the force and velocity 
of the wind may be ascertained. There is 
likewise “an account of some improved 
meteorological instruments,” by Dr. 
Trail, which is now for the first time 
published. The physiologist also will 
find several interesting papers; one by 
G. R. Treviranus on the analogy between 
certain organized bodies found in animals, 
and the pollen of plants is particularly so. 
Besides the papers we have enumerated, 
there are several others well deserving at- 
tention, and much scientific information, 
some of which we shall communicate to 
our readers at a future time. 


—— 


MISCELLANIES. 


Comparison of the. Light of the Sun with 
that of the Fixed Stars.—In the Philoso- 
phical Transactions" for the year 1767, a 
suggestion is thrown out by Mr. Mitchell, 
that a comparison between the light re- 
ceived from the sun and any of the fixed 
stars might furnish data for estimating 
their relative distances; but no such di- 
rect comparison had been attempted be- 
fore the time of Dr. Wollaston, whose ob- 
servations on the subject were communi- 
cated to the Royal Society in a paper read 
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air was 43%. The height of one of the 

highest ice-mountains or islands seen by 

the Recherche, was found by calculation 

ied be 167 feet: it probably had a double 
se. 

Red-coloured Sea.—On the 12th of 
March (to the north of Cepe Pilaris, in 
South America), precisely at noon, we 
were not a little alarmed by a considerable 
noise upon deck, and by the order imme- 
diately to lie-to. The dirty red colour of 
the sea had produced the very reasonable 
suspicion that we were upon a shoal. 
However, upon sounding, there was no 
bottom with 130 fathoms. From the top- 
mast, the sea appeared, as far as the eye 
could reach, of a dark red colour, and 
this in a streak, the breadth of which was 
estimated at six English miles, and which 
here and there spread into short side 
branches. As we sailed slowly along, 
we found that the colour changed into 
a brilliant purple, so that even the foam, 
which is always seen at the stern of a 
ship under sail, was of a rose colour. 
The sight was very striking, because this 
purple stream was marked by a very dis- 
tinct line from the blue waters of the sea ; 
a circumstance which we the more easily 
observed, because our course lay directly 
through ‘the midst of this streak, which 
extended from south-east to north-west. 
The water, taken up into a bucket, ap- 
peared indeed quite transparent. 

— сы. 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Mechanics  Imatilution, Southampton- 
buildings, Chancery + lane.— Wednesday, Ма 
17, Dr. Birkbeck, on Osteology.—— Friday, 19, 
Mr. Phillips, on National Melodies, at half-past 


eight. 

Aldersgate-street Instilution— Wednesday, Мау 17, 
Robt. Addams, esq., on Dynanics, at eight. 

Western Literary and Scientific Institution, 47, 
Leicester-square.— Thursday. May 18, Mr. Wyld, 
on the Construction and use of Railways.—Con- 
tereazione under the direction of Philosophical 
Class, at half-past cight. 

Bastern Athencum. — Wednesday, May 17, N. Р. 
Laba, esq., on the Literature of Poland, at eight. 

Lambeth Literary and 8сіеп Де Institution, Wa- 
terloo Bridge road.—Tuesday, May 16, W. Luke- 
ing, esq., on Heat, Dew, Rain and Hail, at half- 
past do | 

Poplar Inmslitution, East India Road —Tuesday, 
May 16, John Hemming, esq., on Chemistry— 
Chlorine, at eight. . 

Eastern Literary and Scientife Institution, 88, 
Hackney-road,—Tuesday, May 16, T. King, esq., 
M. D. on the Digestive Organs, at eight. 

Mutual Instruction Society, Great Tower-street.— 
Monday, May 15, Mr. Mackintosh, on the Elec- 
trical Theory, at eight. 

Kentish Town Mutual Instruction Soctety.—Mon- 
day, May 15, Mr. Holdernessc, on the system of 
Sunday School Teaching, at half-pagt eight. 
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Bermondsey Mutual Instruction Society.—Monday, 
May 15, Mr. Logan, on Phrenology, at a quartet- 
past eight. 

Finsbury Mutual Instruction Society.—Tuesday, 
16, Mr. Dalton, on Animal Physiology, at half- 
past eight. 


— — 


QUERIES. 
To the Editor of the Penny Mechonic. 


Printers’ Ink.—8Bir, would you have the goodness 
to inform me through the medium of your useful 
periodical, how 1 can make Ink for Copper-Plate 
Printing, and you will oblige 
Yours тел Obediently, 

Youna PRINTER. 


Manufaelure of Colours.—Bir, I am induced to 
write to you to request to know if any of your Cor- 
respondents can inform me the best means to pro- 
cure a Carmine and Lake, or Scarlet and Crimson. 
Having been a regular subscriber to your valuable 
work from its commencement, I remain, 

Your obedient Servant, 
Joux Youre. 


Gold and Silver Inks.—Can any of your Corres- 
pondents favour me with a receipt for making Gold 
and Silver Inks? 

Ах ORNAMENTAL Рвимак. 


Royal Academy Prizes —Sir, Being informed that 
there are fifteen Medals given every three years at 
the Royal Academy, I should be glad to be in- 
formed of the particular departments of the arts, 
for proficiency in which, these medals are be- 
stowed. T am, Sir, 

Your most ebedient йе 


` 


D. B. 


To our Readers. 


Grateful for the ronage which has been alrca 
afforded the ы этч and anzious to a pk 


promote 
larger Circulation, the Proprictor of the PuNNY 
2. 7 1 . of 


MEcHANIC ғ (Ум у announces Ай i 
occasionally giving 


TWELVE LARGE OCTAVO PAGES, 


Instead of the present Number, 
Without any Extra Oharge!!! 


- This will afford both Editors and Correspondents 
much additional space, and will enable them to 
esent the Рае vin A Ет оғ ALL Tue EN 
ATENTS, at rd Espenae of any 
Publication! To Advertisers tt wili also afford a 
desirable facility vor making known their Inven- 
tions. And the Proprictor cannot but express his 
hope, that the inercascd Sale of the Work will justify 
this as а PRAPETUAL instead Qf ањ OCCASIONAL 
Enlargement, 


TO CORRESPONDENTS. 


If M. K. can inform us for what particular kind of 
machinery, or process, the раісті was granted, 
perhaps we can assist him. 

D. Siz shillings per Quarter, and two shillings and 
Sizpence entrance fec. 

X. X. The combustion of the miscd gasses Orygen 
and Hydrodn, upon lime produces the most in- 
tense light that can be procured. The light pro- 

duced by Galetnism upon Mercury is мой more 

powerful 


A Young Mechanics communication shall be at- 
tended to. 


АЙ Letters for the Editor should be post paid. 


London: Printed at the Holloway Press, b7 D. A. 
Dovowey; 212 by Bercer, Holywell- 
street, Strand; and may be had of all Booksellers. 
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POCOCK'S PATENT КЇТЕ$. 
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THE PENNY 


POCOCK’S PATENT KITES. 

We this week present our readers with 
an engraving of this singularly-interesting 
invention, as applied in cases of ship- 
wreck; by which in the last extremity, 
when all hope of saving the ship is at an 
end, the distressed mariners may be safely 
landed, one by one, upon the cliff or the 
shore. At first sight the case may appear 
altogether improbable, that there should 
be sufficient power in the kite to sustain 
the weight of a man upon the cords to 
which it is attached; but the inventor 
himself has dispatched one of the mem- 
bers of his family to a considerable height, 
and then replaced him upon the ground 
with the most perfect ease and security. 
When therefore a strong wind, such as 
would drive a ship ashore, is taken into 
the account, the question must be placed 
beyond a doubt. 

We have adverted to the merits of the 
invention in an early number, and are 
again induced to do so, in consequence of 
a rapid journey which the son of the in- 
ventor performed from Bristol to London, 
a few days ago; since which we have 
had an opportunity of witnessing for our- 
selves the successful application of the 
kites to the purposes required. "Three 
gentlemen took their places in the char- 
volante, on the morning to which we al- 
lude, and, though the wind was very mo- 
derate, they were drawn with tolerable 
swiftness. The command which the con- 
ductor has over the kites is perfectly as- 
tonishing, inasmuch as by the simple 
pulling of а line, the kite can be thrown 
right or left, higher or lower, in any direc- 
tion the wind may require, thus enabling 
the traveller to avoid any obstacle in the 
shape of trees, church steeples, &c., which 
in the course of travelling, might other- 
wise impede his progress. 

We have before us a work of Mr. Po- 
cock's, containing many interesting pnrti- 
culars connected with the kite, from which 
we propose to make a few extracts for 
the gratification of our readers. Alluding 
to his first exploits, the author says, “ Оп 
one occasion the kite's-string was attached 
to the end of a board, about six feet long 
and fifteen inches wide: on this quickly- 
made sledge one of my sons seated him- 
self. On letting go the string, the sledge 
was instantly hurried away so unexpect- 
edly, and with a velocity so great, that 
all attempts to overtake it were quite 
fruitless. Mezeppa's wild horse was as 
easy of control, The young solitary Lap- 
lunder courageously kept his seat, the 
kites dragging him and his novel vehicle 
over hillocks, and ruts, and beds of furze, 
till he arrived at the opposite extremity | 
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of the Downs, where descending into a 
quarry on his well-poised sledge, he 
alighted at the bottom (as it happened) in 
perfect safety, and when his panting pur- 
suers, who had ‘toiled after him in vain,’ 
arrived at the goal, they found the fortu- 
nate adventurer still seated on his car, 
exulting that he had kept possession of 
his runaway equipage, and that he had so 
distanced his comrades in the race. By 
this first perilous journey it was learnt, 
that no horse or rein-deer in car or sledge 
could successfully compete with kites in 
speed, and also that no mode of travelling 
would be so dangerous and precarious, 
unless the kites could be controlled and 
the vehicle directed and stopped.” 

After mentioning an alteration he has 
made in the construction of the kites, so 
as to have more perfect control over 
them, he says, “Тһе first trial of these 
sails was on Charletun Pond, an exten- 
sive sheet of water belonging to the Earl 
of Suffolk, the use of that nobleman's 
pleasure-boat being kindly granted for 
the purpose ; when it was proved beyond 
doubt, that the kites might be applied 
with certain success, but it was dis- 
covered also that their aquatic application 
called for many improvements. Ав, in 
making the first trial by land, an unex- 
pected occurrence took place, so also did 
something of a similar nature happen on 
this occasion. While scudding along, 
under our buoyant sails, an oar had 
dropped overboard, and having no means 
of stopping the boat, we traversed to the 
nearest shore ; there the kites were given 
in charge to three country boys, while we 
rowed back to pick up the oar. When 
returning, we heard a great cry out from 
the lads on shore: they had been dragged 
by the kites close to the water, into which, 
but for the interposition of some young 
trees, they must inevitably have been 
drawn, unless self-preservation induced 
the relinquishment of their charge. The 
cause of the disaster was this: a fourth 
boy coming up, and naturally, perhaps, 
wishing to have a hand in the work, 
pulled upon the brace-up line, the very 
one we had given the others peremptory, 
orders not to touch. By this act, the 
draught-kite was brought into full action, 
and the more the boys pulled, the more 
did the kites. However, the juveniles 
were speedily relieved and informed of 
the cause of the error; for the moment 
the lad relinquished his hold of the brace- 
line, the overwhelming power ceased." 

“Тһе power of a kite twelve feet high,” 
savs the Editor, “with a wind blowing 
at the rate of twenty miles in an hour, is 
às much as a man of moderate streagth 
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can stand against. With a rather bois- 
terous wind, such a kite has been known 
to break a line capable of suspending & 
weight of 2001bs. This kite spreads а 
surface of forty-nine square feet. It 
should be particularly noticed, that these 
may serve as standing ratios, from which, 
by the rule of proportion, the power of 
larges kites can be calculated. But let 
none mistake, by supposing that a kite of 
thirty-six feet in length has only three 
times the power in length, and three times 
the power in breadth, which will make 
the multiple nine; so that it would lift 
or draw nine times as much as a kite of 
twelve feet. Two kites, one fifteen feet 
in length and the other twelve, have suffi- 
cient power to draw a carriage with four 
or five persons, when the wind is brisk.” 
In cases of shipwreck the Patentee’s 
portable kites, are unfurled and ready 
instantly: by them may be suspended 
very considerable weights; they may be 
lowered or raised at pleasure, till hold is 
taken by the grapnel. Other kites would 
fly only in the direct course of the wind: 
these may be veered, and dropped to the 
right or left of the wind’s course, to a 
very considerable angle: and thus, if the 
anchor does not hold in one spot, it may 
be elevated, and let down in another, till 
a proper catch is obtained. But should 
it be deemed more expedient at once to 
gend а person on shore, with a rope, to 
make every thing secure, he may be borne 
above the bustling billows, and alight like 
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a bird, a messenger of good from the flood , 
on the cliff or beach, according to the re- 
lative situation of the wreck. Again, it 
might so chance, that even a rope would 
not render all that aid which circum- 
stances required, for should it so unfor- 
tunately occur, that female passengers 
and children were among the despairing 
number of the shipwrecked, what mode 
so desirable as to swing them securely in 
a hammock or cot, and thus transport 
them, 
foaming 
spray, dry-shod upon the shore? 


as іп an ark of safety, above the 
billows ; and land them over the 


In the same way, might every one be 


landed, even the last, if circumstances 


uire. In cases of shipwreck, at a very 
considerable distance from the land, a 
patent kite, of the smallest size, would 
safely tow several men to shore, on the 
surface of the waves. Again, in despair- 
ing cases of ships foundering at sea, of 
what varied service might these inven- 
tions be! One single kite would draw, 
and aid to buoy up, a considerable spar, 
or little raft, keeping it from rolling or 
turning over ; serving, at the same time, 
for a sail, and signal of distress, 80 lofty 
and conspicuous, as to attract very distant 
observation. Again, were the string of a 
kite fastened judiciously beneath a per- 
son's arms, it might support him for hours, 
and waft him within reach of help, or to 
some shore, or into some haven ;— 


4% Where aid may soothe away the pangs of fear, 
Or pitying stranger drop compasslon s tear.” 


DESCRIPTION OF 


This vehicle, constructed expressly to 
be drawn by kites, has the following pe- 
culiarities. 

1st. Before the charioteer, is an upright 
spindle, with a T handle at the top ; the 
lower end of this spindle, which runs 
through the bed of the car, is square, 
fitting into the socket of a small solid 
horizontal wheel, fastened to the pivot of 
the front axle-tree: by this apparatus, 
termed the guide, the chariot is directed 
with the nicest precision. 


THE CHARVOLANT. 
2ndly. There is а regulator, or drag, 


suspended by a spring, beneath the hinder 
part of the car; the shoe of this drag is 
pressed by a lever power on the ground, 
by which too great a velocity is prevented, 
or the vehicle suddenly stopped : this is 
effected without alighting. There are 
several minor appendages not common to 
other carriages ; аз а reel, and places for 
the chronometer, mariners’ compass, е. 
This car having moveable shafts шау be 
used with horses, precisely the same as 
other carriages. 2 
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We conclude this article by giving one 
or two anecdotes of eye-witnesses. It is 
by no means wonderful that persons 
should refuse credence to their friends, 
hen they doubt the certitude of their 
own vision ; as in the case of a gentleman, 
who one day meeting the flying expedition, 
very politely begged the conductors to 
pull up for one minute: he then intreated 
permission to examine the wheels, and 
when he found there was no concealed 
machinery, ** Well," said he, ** I suppose 
I must now believe that your car is actu- 
ally drawn by kites, though I have often 
denied the possibility of such a thing ; 
however, as I value my character, be as- 
sured I shall never venture to relate what 
I have seen, being persuaded that should 
I do so, I should weaken the confidence 
of my best friends, and poison their good 
opinion of me for ever. In this case, it 
appears, the objection was this: It was 
not conceived possible for the kites to 
possess power adequate for the drawing a 
carriage; but had the above gentleman 
been present on one occasion, an old 
woman would have read to him the secret 
at once. He looked no higher for the 
discovery than to the grovelling wheels ; 
she possessed far more elevated penetra- 
tion. Addressing a number of her neigh- 
bours who were surrounding her as their 
oracle, she observed, **I'll tell you all 
about it!” Then, with a deal of sang 
froid, taking à pinch of snuff, she added, 
* they have got a man up there behind 
the kite, and he is pulling them along." 
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REWARDS FOR INVENTIONS. 
GOVERNMENTS profess to grant patents, 
with a view of benefiting the public, by 
encouraging individuals to exercise their 
talents for discovery. This profession is 
false, and not borne oat by the facts; 
otherwise the enormous fees, of from one 
hundred to three hundred pounds, would 
not be demanded for each patent-right. 
The truth is, that governments do not care 
about patents at all, except so far as they 
are a commodity whereby revenue may be 
raised, either for the government or its 
creatures. Were this not the fact, the 
expenses of patents ought only to amount 
to the bare cust of registering them. As 
regards the public, it is probably more in- 
jured by the monopoly of the patent-right 
than it would be, were the inventors left 
to take their chance. It is a mistake to 
suppose that the higher class of invention 
is promoted to any great extent by the 
hope of pecuniary reward. Mechanical 
invention—generally speaking—like mu- 
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sic, poetry, philosophy, painting, or acting, 
is the result of a peculiar temperament of 
mind, formed by circumstances which the 
individual is frequently not aware of ; but 
a number of which circumstances have 
constituted what із called bis character. 
The mechanical inventor is driven forward 
in his career by an impulse which he 
cannot resist. If a man is born wealthy, 
and beyond the necessity of exertion, it is 
probable that his dormant genius will 
never be elicited ; but a man whose ima- 
gination is once devoted to the path of 
mechanical discovery, can never after- 
wards abandon it, whether he become 
rich or remain poor; new discoveries be- 
come the unalterable tendency of his fa- 
culties, and he will at all times be ready 
to sacrifice a present certainty fora future 
contingency. The accumulation of meney 
ceases to be an object with him, when 
compared with the higher objects he has 
in view, and which he doubts not will at 
all times place him beyond the reach of 
want. He lives in the clouds, and, like 
the seekers after the philosopher’s stone, 
in the olden time, he makes many useful 
discoveries, while prosecuting objects 
which he can never attain. Ав the 


“elixir of life" and the philosopher's 
ad- 


stone” have been one cause of the 

vance of chemical science, so has the 
* perpetual motion" caused mechanical 
invention to improve. But in the mean 
time, the hunters after all three have ge- 
nerally dwelt upon the verge of want. In 
the present day, to call a man a schemer, 
i. e. an inventor, is equivalent to calling 
him a needy man. Even in the case of 
really valuable inventions, useful to the 
whole community, how rarely do the in- 
ventors permanently benefit by them! 
The speculator, the dealer, is constantly 
on the watch, to appropriate them, and 
realize a large fortune, while the inventor 
is usually left to starve, till he bas struck 
out some fresh plan, whereby to procure 
another small supply of means. How 
then can the patent-right be said to en- 
courage invention? Thus it is with the im- 
ventive writers of books. With years ef 
labour, and study, they accomplish new 
discoveries in the regions of thought. 
The copyright is secured to them, but 
what avails it? The booksellers see a 
chance of profit, and the market is deluged 
with compilations ; using the same matter 
and ideas, couched in varied language. 
The author angrily complains, but he 
might as well talk to the winds. The 
fact is, that the patent-right of the in- 
ventor, and the copy-right of the author, 
are injudicious modes of remunerating 
public services, and do not accomplish 
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the desired object. In a more healthy 
state of the public mind, better means 
will be resorted to. At present they are 
а necessary evil. 

In Engiand, a man can take out an ex- 
clusive monopoly, or patent-right for any 
invemtion, not up to that period used in 
England ; even though iu another country 
it may have been in use ever since the 
days of Noah. The legislators of the 
United States see the injustice of this, 
and refuse to grant patents for any inven- 
tion not entirely original; on the prin- 
ciple, that to give any individual the mo- 
nopoly of a useful branch of knowledge, 
to the exclusion of the public, merely be- 
cause that individual happened to be the 
first who gained a knowledge of it in a 
foreign country, without any exertion of 
industry or application on his own part, 
would bean injustice to his fellow-citi- 
zens, who might otherwise all have an 
equal chance of benefiting by it. Foran 
entirely origimal invention they grant a 
patent-right; and charge, as fees, a few 
dollars, to cover the expenses of the office. 

The principle put forth for the granting 
of patents is—public benefit. Supposing 
the discovery to be really valuable, it will 
be found, that the use of it remains very 
limited till the monopoly expires; for 
this reason—the holder can obtain as 
much advantage from a small return, with 
a large per-centage, as he can from a large 
return, with a small per-centage. The 
former causes him much less trouble; and 
therefore, he will prefer it, just as the East 
India monopolists preferred the impor- 
tation of a small quantity of tea to sell at 
a large price, to the importation of a large 
quantity to sell at a small price. In either 
case of monopoly, the public must suffer. 

But there is a great injustice in patent- 
rights at the very outset, independently of 
their mischievous tendency. They are 
barefaced attempts to monopolize the 
principles of nature, just as the whole 
raw material of the world has been mo- 
nopolized. To invent, is—to find out, 
not to manufacture. A manufacturer is 
clearly entitled to the benefit of his labour. 
An inventor merely discovers the exist. 
ence of certain principles—he cannot ma- 
nuſacture new ones. All principles exist 
in nature. Because a man happens to be 
the first discoverer of a new principle, he 
cannot debar other people from the uses 
of it, as if he were the manufacturer of it. 
There must have been an original inventor 
or finder-out of the principle fire; but 
that did not make it his exclusive pro- 
perty, Had it been otherwise, fire might 
up to this period have been a luxury con- 
fined to an aristocratic few. 
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Amongst savage tribes, ifan individual 
discovers a new and more successful 
mode of hunting or fishing, he either 
makes it known to his tribe, or keeps it 
a secret as long as he can, if he be ofa 
selfish nature. If game and fish are scarce, 
he will most likely keep it to himself; 
if there is a surplus, pride will probably 
induce him to make his skill known. But 
he never dreams of monopolizing his in- 
vention, unless he should perchance be 
the only individual capable of fabricating 
it. Were he to attempt to prevent others 
from fabricating it, he would be either 
laughed at, or slain, to settle the dispute. 
Patent-rights, then, are an invention of 
civilization, and like other monopolies, 
were perhaps very useful, to encourage 
genius in the infancy of states, though 
even that is questionable; for borough 
towns, the early seats of the arts, have 
certainly in latter days been as mischiev- 
ous in retarding improvements, as they 
were originally advantageous in protect- 
ing the rise of improvements. It may be 
asked, if it would be proper or just, to 
leave inventors, who are incapable of pro- 
tecting themselves, to starve? Certainly 
not. But would it not be practicable to 
protect the inventor in a much better 
way, and in one more beneficial to the 
public at the same time? It has been 
shown, that the profiters by inventions 
are not usually the inventors themselves, 
but mercantile speculators. Would it not, 
then, be better to make the pecuniary re- 
ward hereafter an inalienable annual pen- 
sion, paid by the public, the amount of 
which might be regulated by the import- 
ance of the invention ; the number of peo- 
ple by whom it was used, and the national 
saving or advantage accruing therefrom? 
The pension should also terminate with 
the life of the inventor. Such a method 
would clearly be to the advantage of the 
whole body of inventors, for they would 
thus be saved from the miseries of want 
which many of them undergo. Should 
any inventors object to such a mode of 
remuneration, and, vain of their own abi- 
lities, think that they ought still to be 
allowed to dictate to the public, by means 
of a monopoly, it would be well to re- 
mind them, that there is no obligation on 
them to make known, any more than there 
is on the public to use, their inventions. 
It is a matter of mutual bargain. The skill 
of the workman who executes is as need- 
ful for the perfection of the invention as 
is the genius of the discoverer who de- 
vises it; and neither of them would be 
one whit benefited, were it not for the 
public, who purchase and use it. Let 
not the inventor, then, arrogate too much 
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to himself, because those happen to be few 
who pursue his vocation ; but let him re- 
meniber the fable of the belly and the 
members! Many varieties of talent are 
requisite to accomplish the perfection of a 
machine. 


[There is much truth in these observa- 
tions of * Junius Redivivus," but we very 
much doubt whether the plan he suggests 
would act well. We think it is far better 
to leave the reward for inventions in the 
hands of the public, than to intrust it to 
any government. In the latter case, all 
kinds of abuses would occur, some pa- 
tentees would be favoured—some ne- 
glected ; we see no means of preventing 
this; but as it is now, although some in- 
ventors do not certainly receive so great a 
reward as they should, the majority are 
not neglected if their invention is really 
useful. The public judge of a patent by 
the very best test that can be applied to 
it—its utility. As the usefulness of some 
inventions, however, are not appreciated 
sufliciently at first, we certainly think 
that in such cases government ought to re- 
ward the patentee.— Ep. P. M.] 
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FACTORY WOMEN. 


Tux factory system is much condemned 
by some persons, and very strongly sup- 
ported by others. Like every thing else 
it has advantages as well as disadvantages 
attending it, but some of the latter are of 
a nature that certainly call at once for 
their immediate removal. Of these we 
might particularly notice the employment 
for children, and the great length of time 
they are obliged to continue at work ; 
but another evil, and one that probably 
in a great measure produces the first, is 
the employment of women in the factories. 
The pernicious consequences of allowing 
the wives of artizans to give up their 
domestic duties, for the duties of the 
workshop, is not seen merely in the des- 
titute and too often depraved condition of 
their families, or even in their own loss of 
character, but it is seen more powerfully 
in its influence on the character of the 
husband: it is in consequence of his 
having no home, or none of the comforts 
that he ought to find at home, that he is 
induced to waste his mon^y, time, and 
health, in the public house, when he ought 
to devote all to the service of his family. 
The evil consequences of the system were 
ably pointed out, some years since, by Mr. 
Gaskill, in a work on our manufacturing 
population, and his remarks are equally, 
if not more applicable now, than they 
were when the book was first published. 
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He truly remarks that the moral influence 
of woman upon man's character and do- 
mestic happiness, is mainly attributable 
to her natural and instinctive habits. Her 
love, her tenderness, her affectionate soli- 
citude for his comfort and enjoyment, her 
devotedness, her unwearying care, her 
maternal fondness, her conjugal attrac- 
tions, exercise a most ennobling impres- 
sion upon his nature, and do more towards 
making him a good husband, a good 
father, and a useful citizen, than all the 
dogmas of political economy. But the 
factory woman cannot have this beneficial 
agency upon man's character. Her in. 
stincts, from their earliest birth, have been 
thwarted and pushed aside from their 
proper channels; tbey have had no field 
in which they could be cultivated, no 
home where their abberations might have 
been checked, no legitimate object on 
which her love could be lavished ; on the 
reverse,—her passions have been prema- 
turely developed, her physical organize- 
tion stimulated into precocious activity, 
her social affections utterly blighted, her 
person rendered uninviting by its want of 
feminine gracefulness; her occupation 
has destroyed her home sympathies and 
maternal affections, and finally, in place 
of seeking her pleasures, enjoyments, and 
happiness in ministering to the wants and 
welfare of her household, she seeks her 
gratification in other, less pure and less 
womanly stimuli, fatal alike to her health, 
comfort, and appearance. 

Under these circumstances, woman is 
reduced to precisely the same grade in 
the social rank which she holds in half 
civilized countries. She is no longer the 
companion of man, in the proper meaning 
of the term ; but is a mere instrument of 
labour, and & creature for satisfying his 
grosser appetites. It is true, her condition 
differs in some respects from that of her 
sex in countries which are called savage; 
she is not the slave, though she is no 
longer the companion of man ; neither is 
she the subordinate being whose interests 
are esteemed во secondary as to be totally 
unregarded ;—but, as far as concerns the 
better portion of her attributes, she is 
upon the same degraded level. 

Nothing would tend more to elevate 
the moral condition of the manufacturing 
population, than the restoration of woman 
to her proper social rank; nothing would 
exercise greater influence upon the form 
and growth of her offspring, than her de- 
votion to those womanly occupations 
which would render her a denizen of 
home. No great step can be made till 
she is snatched from unremitting toil, and 
made what Nature meant she should be 
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once multiplied by 9, the product may 
be multiplied as after, and by what figures 
you like. 


—the centre of a system of social delights. 
Domestic avocations are those which are 
her peculiar lot. The poor man who suf- 


fers his wife to work, separated from him J remain, 
and from home, is а bad calculator. It Sir, with due respect, 
destroys domestic economy, without Yours, &c. 


SNUBBY GONG. 


P.S. Itake this opportunity of express- 
ing to you my thanks ; (which are due, 
not only from me, but from all your rea- 
ders), for the small and clear ty pe with 
which you have accommodated us, 
thereby embracing s multum in parro,” 
and likewise to request the favour of 
your informing me, how many Maga- 
zines, are intended to complete one 
volume, 28 being al raedy out. I thought 
26 (completing the half-year) would 
have formed one. 


[Wr at first intended publishing а 
Volume every half year, but thinking the 
volume would be too thin, we propose 
binding the Numbers together once а 
year, like most of the other cheap perio- 
dicals.—E». P. M.] 


— ығы» 
INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Mechanics Institution, Southampton- 
buildings, Chancery • lane. — Wednesday. Мау 
94, Dr. Birkbeck, on Osteology.—— Friday, 7%, 
Mr. Phillips, on National Melodies, at half- pa-t 
eight. 

Alderagate-strect Inatitution—Wednesday, May 24, 
C. Johnson, esq., on Botany, at eight. 

Western. Literary and Scientific Institution, 47, 
Leicester-square.— Thursday, May 25, Mr. Eve- 
ritt, a popular review of the recent discoveries of 
Professor Faraday in Electrio Chemistry, at eight. 

Eastern Athena um.—W ednesday, May 24, E Slat- 
terie, esq., on Elocution, at eight. 

Lambeth Literary and Scientific Institulion, Wa- 
terloo Bridge Road.—Tuesday, May 23. W. C. 
Denby, esq. on the Structure and Physiology of 
the Ear; and Sound, at half-past eight. 

Peplar Institution, East India Road —Tuesday, 
May 23, Col. Thompson, M. P., on Free Trade, 
including the Corn Laws, at eight. 

Eastern Literary and Scientific Institution, 88, 
Hackney-road,— Tuesday. May 23, M.W ylie, esq.» 


which no earnings are suflicient to render 
him comfortable ; it produces separate in- 
terests, and separate sets of feeling—they 
lose their mutural dependance upon each 
other—their offspring is suffered to starve 
-or perish—to become, even as а child, 
the imitator of their bad example to 
have its frame permanently injured—to 
acquire bodily conditions which it must, 
in its turn, transmit to its own children— 
for, by their being thus early implanted, 
they become part and parcel of its very 
nature—till, in the end, a poiut of phy- 
sical declension will be reached, from 
which the return to & condition approx- 
imating to that of the more perfect and 
valuable part of the species, must be by 
slow and painful gradations. 


— d 


ARITHMETICAL PUZZLE. 
To the Editor of the PENNY MECHANIC. 


Sır, — Although the following little puzzle 
is not exactly of a scientific nature, (par- 
taking more of the mathematical), still I 
have no doubt that to the Juvenile part of 
your readers, it may serve 85 an amusing 
arithmetical puzzle, which if it does not 
add to their instruction, it certainly will to 
their amusement ; and thus you have it. 
Desire a person to set down any figures 
he may think proper, and multiply them 
by 9, and their product by any other 
figure he chooses ; that beiug done, tell 
him to strike out one figure froin the pro- 
duct (any one he likes) and tell you the 
remaining ones, which you must add to- 
gether, and see how шапу times nine will 
go in them, and add as many figures to 
the remainder as will make up nine, and 
those figures will be the one crased; for 


instance suppose he set down 


3216 on the Poetry of Wordsworth, at cight. 
9 Mutual Instruction Society, Great Tower strect.— 
1 8 Monday. May 22, Mr. Corcoran, on Hydrostatics 
7 29214 and Hydraulics, at eight. 
5 6 (or auy other fig.) Kentish Town M ніне! Instruction Nociety.—Mon- 
2 — day. May 22, M. Coliis, on the Atmosphere, ut 
2 1 ht > 
4 (strike out 8. eum 

4 146281 9 rike out 8 ) Bermondsey Mutual Instruction Sociely.—Monday, 
May 22, Mr. Logan, on Phrenology, at a quarter- 

9) 19 past eight. 


Mechanics Institution, New Road, near Gower 

Stroet.— Tuesday, May 25, Mr. Bolton, on the 
Principles of Poritical Economy, at eight. ` 

Finsbury Mutual Instruction Sociely.— Tuesday, 
23. Mr. Dalton, on Auimal Physiology, at hair- 
past eight. 


2 1wants 8. The fig. erased, to 
make 9. 


Of course when there is no remainder, 
9 isthe figure struck out. After having 
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QUERIES. 
То the Editor of the Penny Mechanic. 


SIA, — Lesterday afternoon Holloway and its vici- 
nity were visited by a most appalling thunderstorm. 
The day had been perfectly serene, with a tolerably 
clear atmosphere, till about one o'clock, when 
clouds began to accumulate, and about three a 
most tremendous explosion following one of the 
most vivid flashes of lightning ever seen broke sud- 
denly upon the neighbourhood. It was truly as- 
tounding, and terror seemed depicted for the mo- 
ment upon every countenance. Self possession 
being restored, the inquiry became general, 
* Where is the mischief?” Providentially it has 
not extended far. Some newly-built, but unſinish- 
ed houses, at the end of the Liverpool Road, are 
considerably injured, and a gentleman who had 
taken shelter under them was in imminent danger 
from the bricks falling from the chimney and pa- 
rapet above him ; however, he managed to protect 
himself with his umbrella, and suddenly fled from 
his perilous situation uninjured. 

When thunder-clouds fioat low in the atmos- 
phere, as was the case yesterday, there is evidently 
niuch danger to be apprehended, and the attention 
of scientific men would be well directed to the sub- 
ject. Dr. Franklin's metallic rods would at all 
times, no doubt, be successful in drawing off the 
electric fluid from an impending cloud, and avert- 
ing the danger; but the expense of erecting them, 
several being necessary to secure a building of any 
size, is an objection to their general adoption. 
Would not a single metallic rod to which an elec- 
trical kite may be attached answer the purpose? 
The kite floating over a building or a range of 
buildings, would, one might imagine, thus carry 
the electrical fluid silently to the earth. Probably 
some of your readers, better acquainted with the 
subject than myself, would be kind enough to reply 
tothis inquiry, and to state what they know from 
experience relative to the application and success of 
metallic rods. 

I am, Sir. 
Your Friend, and Servant in your 
Holloway, Interesting Publication, 
15th May, 1837. N. O'MEL. 


Quill Making.—Sir, І beg to inform Mr. Cle- 
ments that the object of my inquiry is, to know 
the entire process Quills must undergo in the ma- 
nufacture or preparation; and how the different 
colours are given them. 

I am, Sir, 
Your obedient Servant, C. D. 


Liring Model.—Can апу of your correspondents 
inform me of any place, besides the Royal Aca- 
demy, where a person can study the living human 
figure. And I should also feel obliged by being 
informed of what modelling clay is composed. 


LJ . 


Works оп Botany.—Sir, I should take it as a 
favour if you or oneof your numerous readers, will 
inform me of the best publication to instruct a 
Cottager in the art of mixing earths, or composi- 
tions for growiug different flowers ín a conservatory. 

Your very obedient Servant, 


(Professor Rennie some time since published a 
very useful little work that may perhaps assist our 
eorrespondent; it is called "the Hand Book of 
Gardening."] 


Fireworks,—Sir, It would oblige me greatly if 

rs or any of your correspondents could inform me 

ow to inake the various coloured fires, similar to 

those which are bought at the fire-work makers. | 

know the principal ingredients, but not in what 

proportions they are used. An early insertion of 
the abuve would oblige one of 

Your sincere well-wishers, 
A. B. X. Z. 
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AWSWER TO QUERY 


Tracing Paper.—Sir, Having observed a query 
in Number 26 of your valuable Periodical, “ which 
is the best method of preparing Tracing Paper, £c." 
I take the liberty of answering it. 

Take twoounces of Canada balsum, and dissolve 
them in about four ounces of spirit of turpentine 
in & bason; then take a quire of silver (not tissue) 
paper; spread it out smooth, and with a brush 
(which the painter calls a ground tool) pass over 
every part of the upper sheet of paper with the var- 
nish, and with the same brush (made as dry as it 
can be, scraped against the side of the bason), rub 
the varnish well into the paper, then turn the sheet 
over the other side also. Enough of the varnish 
will have pierced through from the upper side also, 
and indeed the second and third sheets, which is 
the reason why I spread out the quire of paper at 
once, by that means a great part of the varnish 
will be saved; when the shect is done on both 
sides, hang it on a pack-thread line to dry, (which 
will be in about twelve hours) and proceed with 
the rest in the same manner. R. S. 


Alarums for Clocks.—8ir, I shall feel much 
obliged if some of your correspondents can inform 
me how I can make a cheap alarum for a common 
Dutch Clock, or where I ean purchase one. I wish 
to have one that can be detached from theclock, if 
required; and the more simple its construction the 
better. If any of your correspondents would like 
to manufacture a few alarums agreeing with the 
above particulars, I think I could dispose of some, 
provided they were not very expensive; at any 
rate I would purchase one myself in order to en- 
courage the inventive genius who should make it. 
T hope soon to see an answer to this in your co- 
lumns; and have no doubt but that if individuals 
who are in want of any little piece of machinery, 
were to make a similar application to the present, 
and offer some inducement for exertion, they 
would soon have their desires gratified. 

Yours obediently, 


— 
TO CORRESPONDENTS. 


Z. Wigo. The London Mechanics Institution. 
Merely apply to the Secretary or Librarian. 


Will Mr. Clements favour «s with a longer paper on 
the subject. ДУ he cannot do so convententlg, the 
one sent shall be tnserted. 


M. should have sent to us by Monday. 


F. Ifthe postage was not paid the letter was not 
taken tn. 


L. D. L. We intend shortly to gire ап accotnt of 
the different Mechanics! Institutions іп the Metro. 
polis. 

Two or three Queries that have been addressed to us 
personally, shall be answercd the first opportunity. 


We have more tham once stated that we should be 
happy to inseri the communications of Working 
Men, if the subject written on was likely cither to 
benefit any particular class of workmen, or interest 
our readers 3 We need mot say that we 
shall still be happy to open our columns for such 
communications ; and if a few practical men 
would send us the result of their experience, we 
are sure, without injuring them, it would greatly 
benefit their less-expericnced fellow workmen, 


— 


London : Printed at the Holloway Press, by D. A. 
DocvowEY; published by Bercer, Holywcll- 
street, Strand; and may be had of all Booksi lleis. 
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CREGORY'S ROTARY PUMP. 


Tur following description of a Rotary 
Pump will perhaps be interesting to the 
readers of the Penny MECHANIC. AA is 
the cylinder three feet in length, and one 
foot and a half in diameter, a aaa flan- 
ches to fix on the cylinder top, B a cir- 
cular inclined plane by which the float- 
boards are forced in the revolving wheel 
E E, fixed on the axis, which works 
through stufliing-boxes in the cylinder 
tops, and is turned either by manual or 
steam power, /, f, , f- The float-boards 
acting through the stuffing-boxes h, A, Л, h, 
and forced out by the springs F, P, F, F, 
the action of which will be seen better in 
lig. 2. c is the suction pipe, and p the 
eduction pipe, g fig 2. is the rivet to fix 
the spring F. 

The action in my opinion is free from 
& great deal of friction which exists in 
most rotary pumps upon the axis being 
turned the wheel E E revolves, and the 
float-boards are forced out, so that a par- 
tial vacuum is formed; the water then 
rushes up the suction pipe, and is forced 
out of the pipe D into the air vessel, when 
tle float-boards get to the purt B they are 
shut, which prevents the pump choking. 
If for a fire-engine, I should propose the 
engine itself being forced off the ground, 
and the axis of the engine crankcd, so as 
to convert the wheels into fly-whecls by 
fixing a handle to one of the spokes, 
and this would be done by a very simple 
arrangement, too simple to describe. Two 
cylinders, one for the back wheels, and 
oue for the front, I think two men at each 
wheel, eight in all, would throw as great 
a body of water as twelve men in the re- 
ciprocrating engine; this is my opinion, 
und as a practical man I thiuk I may ven- 
ture to say I am not far out; perhaps soine 
of your readers will favour me with their 
opinion on the subject. 

J. G. 


— — 


MORTON'S WINDOW SASHES. 


To the Editor of the PENNY MECHANIC. 


Sir,—On reading an article in Number 
21 of the Penny Mecuanic, upon the 
danger attending the present mode of 
Cleaning Windows, with a new plan for 
hanging sashes, by W. Clements; by which 
the lines may be readily detached, and 
the evil remedied. ; I herewith send you 
a simple plan which I have adopted and 
found to answer exceedingly well. 


Yours respectfully, 
A. Morton, 
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DESCRIPTION OF ENGRAVING, 


Fig. 3, shows the edge of a stile to 
an one-and-a-half-inch sash. a, the plow- 
grove with the sash-line 0, a hole bored 
with a centre-bit to admit the knot of the 
sash-line. c, a piece of wainscot or other 
hard wood, dovetailed through the sill 
and which being smaller at one end may 
be removed at pleasure by a pressure 
with the finger. I tie a small piece of 
cord to the sash-line, making a loop, d, 
which when the line is detached, I pass 
over the shutter knob, or a small brass 
hook screwed into the inside lining of the 
sash frame, thereby preventing the line 
from runniug up. i 

— b -— 
TEMPERATURE OF THE EARTH. 


To the Editor of the Penny Mechanic. 


Sin,—Tle peculiar answer which you 
thought proper to give to my question 
respecting the ** temperature of the Earth 
below the surface," induces me to believe 
that you do not perfectly understand my 
meaning, in consequence of which I beg 
tu explain it more fully. 

1 am, Sir, a working man, and the na- 
ture of my occupation requires that I 
should be better informed on the above 
subject, to enable me to accelerate certain 
improvements in my business ; but unfor- 
tunately my means ure limited to a very 
few scientific works, which are insuffi- 
cient for my present purpose, namely, to 
ascertain at one view, or calculation, by 
a well-founded rule, the temperature of 
the interior of the earth at various depths, 
and to what depth, in the various latitudes 
an uniform temperature exists. The fol- 
lowing is all I have been able to glean on 
the subject, and which is confined to about 
latitude 52°., from ** the Gallery of Na- 
ture and Art," by John Hunter, M. D. 
F. R. S. The great difference between the 
temperature of the open air, and that of 
deep caverns or mines, has long been 
taken notice of, both as matter of curiosity 
and surprise. After thermometers were 
brought to a tolerable degree of perfec- 
tion, und meteorological registers were 
kept with accuracy, it became a problem 
to determine what was the cause of this 
difference between the heat of the air, 
and the heat of the earth ; for it was soon 
found that the temperature of miues and 
caverns did not depend on any thing pe- 
culiar to them, but that a certain depth 
under ground, whether in a cave, or mine, 
or a well, was sufficient to produce a very 
sensible difference in the heat. 1n obser- 
vations of this kind, there was, perhaps, 
nothing more striking tian that the heat 


jim such caves was nearly Ше same іш 
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summer and winter, and this even in 

changeable climates, that admitted of 
great variation between the extremes of 
heat in summer, and cold in winter." 

Extracted from the Philosophical and 
Mathematical Dictionary, by Charles 
Hutton, L. L. D.— It is found by obser- 
vation that the same degree of heat occurs 
in all subterraneous places at the same 
depth, varying a little at different depths, 
but is never less than 36° of Farenheit's 
thermometer. At 80 or 90 feet, and some- 
times much less, the temperature varies 
very little, and generally approaches to 
the mean annual heat. The temperature 
of the cave at the Royal Observatory at 
Paris, of about 90 feet deep, is about 534°, 
varying only about half a degree іп very 
cold years. Mr. Boyle kept a thermo- 
meter, for a year in a cave 80 feet деер, 
and found the liquid remain stationary all 
the time, Dr. Withering made a similar 
experiment on a well 84 feet deep at 
Edgbaston near Birmingham, the tempe- 
rature of which was found to be 49° in 
every month of the year 1798.” 

The opinion of Dr. James Johnson 
before a Committee of the House of Lords, 
on tunnelling for the Brighton Railway. 

“Question. Do you think that a tun- 
nel 600 yards in length, would produce 
any injurious consequences? Answer. 
A tunnel of 600 yards, if it is 80 feet 
under the surface, must of course have a 
temperature constantly of about 52 or 53°, 
consequently in summer, when the tem- 
perature of the atmosphere would be 
summer heat, or 76°, the vicissitudes 
would be upwards of 20° on emerging 
from the tunnel. On the contrary, if the 
temperature was at the freezing point, 32°, 
the rise of temperature on going into the 
tunnel would be 20°, and the exit would 
be on one of equal extent and magnitude. 

* Question. In your opinion the tempe- 
rature of the tunnel would be pretty 
nearly stationary? Answer. It would be 
always so, ißit was 80 feet below the sur- 
face of the earth. You do not think it 
possible that a tunnel of 600 yards could 
be so ventilated as to bring it to an ap- 
proximation to the temperature of the 
general atmosphere? I think it impossi- 
ble to alter the temperature, because it 
must take the temperature of the parts 
surrounding it; the air might be changed, 
but whenever changed it would instantly 
come to the temperature of the solid parts 
around." 

From these observations I have been 
led to suppose that there is, in a work 
unknown to me, some fixed criterion to be 
relied upon ; if so, I should feel particu- 


larly obliged by your pointing it out, or 


within a cave. 
we incline to think that Dr. James John- 
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giving me such information on the subject 
as you deem serviceable, hoping that I 
shall not be considered either impertinent 
or intrusive. 


I remain, Sir, 
Your most obedient Servant, 
W. L. S. 


[We are not ourselves acquainted with 


any work of the kind required by our 
correspondent, and we do not think that 
any scale has yet been constructed by 
which the temperature of the earth, ac- 
cording to its depth, can be ascertained. 
The geological theory of a great central 
fire, or other cause of heat ncar the centre 
of the earth, is now generally admitted 
to be true ; and from several experiments 
lately performed by some French philoso- 
phers, at Paris, it nppears probable that 


the temperature of the earth does increase 
in a certain ratio according to the distance 
from the surface ; in what ratio, however, 


we are quite ignorant; and we do not 


think it has been definitely ascertained. 


There are other causcs besides the heat of 
the earth that influence the temperature 
of the air in caves, tunnels, &c. 


The air 
is a very bad conductor of heat, and con- 


sequently, unless it is agitated, the in- 


fluence of the sun on the external atmos- 
phere will not be communicated to that 
With respect to tunnels, 


son, when giving the evidence mentioned 
above, did not consider that there would 
һе a frequent current of air in them, pro- 
duced by the rapid passage of the trains ; 
and that consequently the temperature of 
the air within a tunnel would not differ so 
materially as he thinks from that of the 
external atmosphere. In caves there are 
various causes operating to produce an 
uniform temperature, besides those just 
mentioned. The evaporation of moisture 
is prevented in a confined space, and one 
of the principal agents in cooling the 
surface of the earth, does not therefore 
operate in reducing the temperature of the 
confined air. The temperature of the 
earth will of course depend on other cir- 
cumstances. Supposing some kinds of 
earth to be better conductors than others, 
of course the heat of particular parts will 
vary. As we before stated, however, we 
are not acquainted with any means by 
which our correspondent can determine 
this, except by actual experiment. As 
some of our readers may however be able 
to answer W. L. S. more definitely than 
we have done, we have inserted. the letter 
for their consideration.—E p. P. M.J 
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THE HUMAN BODY. 
DIGESTION, ARTICLE II. 


Tue chi юге that is effected іп the food 
while in the mouth, depends very much 
upon the nature of the animal, and the 
kind of nutriment which it naturally pre- 
fers. Carnivorous animals (those which 
feed on flesh) do not retain the food so 
long in the mouth or masticate it so com- 
pletely, as those that feed on vegetables ; 
because in the former case the food is the 
same substance as that into which it is to 
be converted after undergoing the process 
of digestion ; it consists of the same ele- 
mentary principles as those which consti- 
tute the animals who feed upon it, and 
it therefore evidently does not require to 
undergo so great a change as vegetable 
food, which differs so materially from the 
flesh, bone, &c. into which it is to be 
formed, The teeth of carnivorous animals 
are accordingly fitted rather for the pur- 
pose of catching and destroying their prey, 
than for minutely dividing it; while the 
teeth of animals that feed on vegetable 
food, on the contrary, appear to be in- 
tended almost solely to prepare the food 
for the action of the chemical agents that 
digest it in the stomach. Man possesses 
teeth fitted for performing both these 
offices, and it is evident, therefore, that 
it was never intended he should con- 
fine himself to one kind of food alone. In 
some climates, and under certain circum- 
stances, undoubtedly vegetable diet may 
be better calculated to preserve his health 
and intellect in a state of vigour than ani- 
mal focd; but it is equally certain that 
under other circumstances, a mixture of 
both, or a diet of animal food alone, will 
more effectually accomplish this object. 
Hence those persons are certainly wrong 
who imagine because the Hindoos and 
South Sea Islanders enjoy excellent health 
upon vegetable diet, that, therefore every 
person in this country ought to contine 
themselves to the ваше. Indeed, it might 
as well be urged, because the inhabitants 
of the Polar regious feed on flesh alone, 
and consider train oil and tallow candles 
delicious articles of diet, that Englishmen 
are naturally intended to subsist on such 
provision, and ought to do so. It has been 
found by experiment that a due mixture 
of animal and vegetable food is digested 
much quicker, and more effectually than 
a meal of either separately. “his fact 
alone is quite suflicient to set the point at 
rest without reference to any other argu- 
ments, if indeed any is required in order 
to convince our readers that a plate of 
potatoes is all the better for having a 
nice mutton chop upon it. 
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Besides the mere subdivision of the 
food, another imporiant office is performed 
in the mouth : the food is mixed with the 
saliva. This may seem a very simple 
circumstance to many persons, but it is 
indeed very important; and it has been 
found, that food introduced into the 
stomach without having been properly 
mixed with saliva, is not digested near so 
rapidly as that which has been thoroughly 
incorporated with it. The saliva is form- 
ed by several glands situate about the 
mouth, and it has been calculated that 
they pour into it, during a good meal, not 
less than half a pint of liquid. The large 
quantity secreted, shows that it is in- 
intended to perform an important office in 
the animal economy; something more 
than merely lubricating the mouth and 
facilitating the passage of the food to the 
stomach; and it is found that persons who 
are in the habit of eating their food ra- 
pidly, do not enjoy such good health as 
those who masticate it sufliciently. We 
know in the case of the lower animals, 
that some will derive far more nutriment 
from a certain quantity of aliment than 
others; the cow, for instance, minutely 
divides its food, and incorporates it with 
the fluid of the mouth before passing it 
into the stomach, and by so doing, derives 
far more nourishment from it than the 
horse does from his food, a large portion 
of which is generally undigested. The 
gastric juice, the fluid that digests the 
food, will not act upon the husk of corn, 
or skin of fruit, and consequently, unless 
they are removed by mastication, 80 that 
the digestive fluid can attack the nutritive 
food contained within them, it is not di- 
zested at all. Paley in his work on Na- 
tural Theology, adduces as a proof of the 
goodness of the Deity, that he has not left 
the action of the vital organs, such as the 
heart, xc. under our control. Had such 
been the case, very many of us would 
forget or neglect to keep these organs in 
a proper state of activity. The truth of 
this observation is fully proved by the 
circumstance that the only funetion we 
are called upon to attend to in the process 
of digestion, namely, mastication, is in 
most cases quite neglected, compared 
with the attention it ought to receive. 

After the food has been divided by the 
teeth, it is formed by the tongue into a 
small ball, and is passed to the back of 
the mouth, which from its resemblance to 
a funnel has been termed the pharynx ; 
and from thence it passes down the æso- 
phagus, into the stomach. Persons not 
much acquainted with the anatomy of 
the body, are apt to suppose that the en- 
trance to the stomach and to the lungs is 
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by the same passage. "This is a mistake. 
The trachea, or windpide, through which 
air passes to the langs, ia situated in front 
of the aesophagus, or gullet, which con- 
vevs the food to the stomach, and every 
morsel of food we eat is obliged to pass 
over the top of the windpipe before it can 
proceed to the stomach. A very beautiful 
contrivance exists for preventing food 
passing into the wrong channel. A little 
piece of cartilage, called the epiglottis, 
Which covers over the top of the windpipe 
every time we swallow effectually pre- 
vents any of the food * going the wrong 
way" as it is termed, and even when this 
does take place, the air is expelled from 
the lungs with such force that the portion 
of food is immediately ejected. We very 
seldom hear of persons being suffocated 
while eating, although this would fre- 
quently take place were it not for the 
epiglottis. A description of this belongs 
more properly to the subject of ** Animal 
Mechanics," than to Digestion, and we 
shall accordingly describe it more fully 
at a future time. In our next paper we 
shall describe the structure of the stomach, 


and the important change that is produced | 


in it on the food by the agency of the 
gastric juice. 
— 


PERPETUAL MOTION. 


To the Editor of the Penny Mechanic. 


BiR,—I have long perused your Mazagine 
with delight and satisfaction as to its 
value and good qualities, which I cannot 
say too much for. 1 now beg a small 
space in your columns to say a few words 
upon the long-sought-for Perpetual Mo- 
tion, which may be compared to the Fox 
and Grapes, for if a man cannot come at 
his wishes he despises them; but that is 
not the way to come at them, but always 
to hold your point in view, Now my 
opinion respecting Perpetual Motion is, 
that it must some time or other come into 
operation, if it may be called perpetual 
motion, for perpetual motion means to lust 
for егет, which I think cannot be got, for 
friction must overcome the motion pre- 
sently. But if we call it Temperary Mo- 
tion it would hit the mark much nearer. 
I do not see why a machine to continue in 
motion while it lasts, cannot be made, for 
if we look to the steam-engine, it was 
almost given up as useless, until the cele- 
brated Watt brought it to such great per- 
fection ; but it will allow of much greater 
improvements yet. Some overwise per- 
sons pretend to say that perpetual motion 
cannot be come at. Why do they say so? 
Because they know a little, and think 
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they cannot know more. But if they were 
to set their wits to work properly, instead 
of abusing other persons’ thoughts, they 
would, 1 have no doubt, some time or 
other find it out. It is thus that a great 
number of useful things are lost, because 
persons are afraid of making their thoughts 
public for fear of being ridiculed, which 
causes great shyness. But they should 
brave it all. 


I remain, Yours truly. 
2. Wico. 


ee] 


MANUFACTURES. 


MANUFACTURE OF IRON. 
NO. II. 


Amonc the useful arts there are попе 
certainly of equal importance in this coun- 
try with the preparation of iron for the 
various purposes of utility to which it is 
applied. The following account of the 
early stateof the art, by Mr. Donovan, will 
therefore, no doubt, prove interestiug to 
our readers. 

By what methods precisely our rude 
forefathers conducted their smelting pro- 
cesses во as to obtain malleable iron, we 
are not informed; though, as may pre- 
sently be shown, the difliculties which they 
would have to overcome тігін be neither 
so many norso formidable as some persons 
have imagined, But whether the Britons 
were indebted for their tirst knowledge of 
the art of subjecting iron, or merely for 
their improvement in that art to their in- 
vaders the Romans, it appears to be ad- 
mitted that the latterestablished founderies 
for making iron, and erected manufactories 
of spears, battle-axes, and other imple- 
menta, in almost every section of the king- 
dom conveniently adapted for such a trade. 
Nor need it be dissembled, that probably 
under those able instructors our ancestors 
acquired a proficiency in the working of 
iron, and thus laid a foundation for that 
celebrity which their posterity in after 
ages has so justly obtained. 

The earliest operations of smelting in 
this, as in other couutries, would, we may 
suppose, be extremely simple. According 
to the hvpothesis before mentioned, tlie 
putting a quantity of ore upon a beap of 
wood, and setting the pile on fire, in con- 
formity to the manner in which ores are 
presumed to have been melted during the 
burning of forests, was, it may be conjec- 
tured, the first rude process by which 
metals were extracted. But as the force 
of the fire is greatly diminished when tho 
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flame is suffered to expand itself, and as 
the air acts more violently in exciting 
to a fierce heat when it rushes upon the 
fire with the greater velocity,—a pheno- 
menon too obvious to be neglected even 
by barbarians,—it is likely that the heap 
of wood, or charcoal, would soon be sur- 
roundéd with awall of stone, in which 
sufficient openings would be left for the 
entrance of the air, and thus a kind of 
furnace would be gonstructed. The Pe- 
ruvians, we are told, had discovered the 
art of smelting silver, either by the simple 
application of fire, or where the ore was 
more stubborn and impregnated with 
foreign substances, by placing it in small 
ovens, or furnaces, or high grounds, so ar- 
tificially constructed, that the draught of 
air performed the functions of a pair of 
bellows; a machine with which they were 
unacquainted. The use of the bellows 
was certainly known in England at a 
very early period, though the precise era 
of their introduction is not ascertained. 
A rude contrivance, answering the pur- 
pose well enough, is constructed by the 
Hottentots themselves, who have long un- 
derstood the methods of smelting both 
iron and copper, —a knowledge of which 
they might acquire from the Dutch set- 
tlers. Their furnaces are described as of 
a conical form, and built of clay, which 
becomes almost as hard as stone. A 
round opening is left at the top for receiv- 
ing the ore, and underneath a space for 
the fire: the pile is open before and be- 
hind, not only for admitting the fuel, but 
the operation of the rude bellows, con- 
sisting of a skin bag distended and com- 
pressed by the hands. 

The heaps of cindera found in various 
parts of this kingdom, especially in York- 
shire, indicate unequivocally the situa- 
tions of ancient bloomaries. "These are 
met with as well in the valleys as on the 
hills: the latter, however, have been sup- 
posed to belong to the earlier works, and 
to a period anterior to the knowledge of 
bellows. This has been partly inferred 
from the remarkable fact, that the cinders 
found on elevated spots almost invariably 
contain a large quantity of metal, the ore, 
on account of the inefficiency of the mere 
air draught, not having been thoroughly 
reduced. On the other hand, the slag 
found in low situations, where it is pre- 
sumed the furnaces were worked after the 
introduction of bellows, is in most cases 
so completely exhausted, as not to be 
worth the trouble of re-smelting, even 
with modern machinery. In the sixteenth 
century the process, according to all ac- 
counts, was not many degrees advanced, 
with the exception of the bellows, and a 
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better-constructed furnace, beyond the 
primitive practice. 

After the departure of the Romans the 
arts begun to ebb: at peace for so long 
a series of years, the inhabitants had 
almost forgotten what war meant; and, 
accustomed to the manufacturing of 
ploughshares and pruning-hooks, they 
might only remember, as things once 
heard of, the names of arms. Aroused 
from this state of torpidity by their nor- 
thern neighbours, they suffered all the 
effects of a predatory war before they 
ventured on resistance ; unarmed and dis- 
pirited, they appear to have sunk almost 
Without a struggle. The frequency of in- 
sultat length aroused their native energy ; 
but military prowess, much less military 
accoutrements, cannot be created in a day : 
hence those armies which formerly had 
made even Romans tremble, were no 
longer terrible to an inferior enemy. 
Their weapons were useless from want of 
exercise, and all their efforts only served 
to extend the ravages of their invaders, by 
making manifest the feebleness of the re- 
sistance opposed to them. Aided, how- 
ever, by the Saxons, they drove the bar- 
barous hordes of Picts again into the 
north, but submitted to those as masters 
whom they had invited as allies. Thus 
the ill-fated country, from a lamentable 
want of unanimity, had been successively 
enslaved by the Romans, the Picts, and 
the Saxons—it changed its tyrant, but not 
its servitude. 

Mingling by slow degrees, the Saxons 
and the Britons in time formed but one 
people. The frequent quarrels of the 
princes of the heptarchy rendered the ma- 
nufacture of arms again a work of neces- 
sity. The Deiri, supporting their prince 
by a liberal supply of weapons, and of 
soldiers hardy enough to use them, seated 
their Edwin on the throne of Northumbria, 
and supported him against the attacks of 
the infamous Penda ; and he, in return, 
encouraged the arts of peace. For him 
the south Deirans are presumed to have 
tried a new fabric with their iron, for he 
bad a number of iron dishes forged, which 
were fastened with chains beside the va- 
rious springs and fountains which lay on 
the route generally travelled from one 
town to another, so that passengers might 
refresh themselves on their journey. Ас- 
cording to local accounts, vestiges of these 
benevolent arrangements have not long 
since existed in that part of Deira which 
is comprehended within the wapentake of 
Stafforth and Tickhill. 

The Norman conquest again laid waste 
the country in many districts, especially 
in the north, where William met with the 
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most determined resistance, and from 
whence it is probable the arms of the na- 
lives were principally derived. But, 
wherever may have been seated the prin- 
cipal forges of that period, it is certain 
that the army of Harold, was well sup- 
plied with swords and spears, and defen- 
біте armour; and, moreover, that a consi- 
derable degree of expertness had been 
acquired in the fabrication of articles from 
the anvil. One of our historians observes, 
that immediately preceding the Conquest 
“the art of working in iron and steel had 
arisen to such a state of improvement, that 
even the horses of some of the chief 
knights and barons were covered with 
Steel and iron armour. Artificers, who 
Wrought in iron, were so highly regarded 
in those warlike times, that every military 
officer had his smith, who constantly at- 
tended his person to keep his arms and 
armour in order. The chief smith was an 
officer of considerable dignity in the court 
of the Anglo-Saxon and Welsh kings, 
Where be enjoyed many privileges, and his 
weregeld was much higher than that of 
any other artificer. In the Welsh court 
the king's smith sat next to the domestic 
chaplain, and was entitled to a draught of 
every kind of liquor that was brought 
into the hall:" a privilege which many 
artificers of his class in our own day would 
not be disposed to make light of! 


— ДЫРА 


MISCELLANIES. 


Improred, Church Bcll.—A new species 
of Church Bell or Gong, has just been in- 
vented by a Blacksmith in Thuringia, 
which is much less expensive than the 
ordinary Church Bell, but is nevertheless 
quite as powerful. This Bell consists of 
three bars of steel forming a triangle.— 
Athena um. 


[We wish the Atheneum had told us 
how it was made more particularly, A 
triangle can bardly be called a bell.] 


New Cabs.—Within the last few months, 
the public Cabriolets have undergone a 
greater number of alterations than per- 
haps any species of vehicle ever did before 
in so short a time. The original cabs, 
imported from Paris, had many disadvan- 
tages. Although pleasant enough fur 
riding in, one could never make cer- 
tain of not being thrown out and hurt be- 
fore we got to our journey's end. Acci- 
dents of this kind occurred so frequently, 
that Mr. Hansom's alteration—lowering 
the body of the cab, and letting the driver 
sit above the heads of his fare—was very 
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justly considered a great improvement, 
so far at least as the safety of the public 
was concerned, The drivers of these cabs 
however, appear in constant danger of 
being thrown over their horses’ heads, and 
although it does not seem that many seri- 
ous accidents of this kind have happened ; 
and that any objection can consequently 
be taken to the cabs on this ground, yet 
they are too heavy—they appear too 
clumsy—ever to come’ into general use. 
Another kind of cab is that in which the 
passengers sit opposite each other, and 
side way to the horse, the entrance being 
behind, with one step. This cab will 
probably soon supersede all the rest; it 
has however already undergone six or 
seven alterations; and probably an im- 
provement will soon be made in the con- 
struction of the wheels, which appear as 
much too small as those of Hansom's are 
toolarge. The cab, however, is the most 
light and graceful kind of vehicle that 
has ever yet appeared in the streets of 
London. It is quite safe, and travels 
through the streets very rapidly. A kind 
of cab chariot was brought out by a 
“Safety Cab Conveyance Company," 
about the time the first alteration was 
made in the cabs, but it does not appear 
to have succeeded very well, if we may 
judge by the small number that are seen 
in the streets. Altogether, not less than 
a dozen different kind of cabs may now 
be seen in London, and nearly all have 
been introduced within the last six 
months! 

School for Design.—Our readers will 
recollect that a parliamentary grant of 
£1500 was made some time since, for the 
purpose of establishing a school of design 
for the instruction of artizans and others, 
“in such of the fine arts as are peculiarly 
applicable to the different manufactures 
of this country.” The school we are happy 
to say will be opened for the reception of 
students on the Ist of June next. It will 
be held in the rooms at Somerset House, 
lately occupied by the Royal Academy, 
and the hours of attendance, at first, will 
be from ten till four, but as it is evident 
that very few artizans can afford to attend 
in the day time, of course the school must 
be open in the evening, if it is intended to 
be of any service at all. It is stated that 
arrangements are in contemplation for 
opening an evening school. The subscrip- 
tion required from each student is four 
shillings per week. Any person wishing 
to attend the school, must apply to the 
director, J. B. Papworth, esq., at Somerset 
House, either personally or by letter (post 
paid) any Monday, Wednesday, or Friday, 
between teu aud four o'clock. 
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National Monuments, and Works of Art. 
— We beg to call the particular attention 
of our readers to a meeting that will be 
held on Monday next, the 29th inst., at 
one o'clock, at the Freemason’s Hall, 
Great Queen Street, Long Acre, to take 
into consideration the propriety of peti- 
tioning his majesty and both houses of 
parliament, on the advantages of admit- 
ting the public, tree of expense, to all 
depositions of national monuments and 
exhibitions of art in national buildings, 
especially to Westminster Abbey, St. 
Pauls, and the annual exhibition of native 
talent in the New National Gallery. 
Perhaps nothing has done more to pre- 
vent our artizans acquiring those correct 
principles of taste for which the workmen 
on the Continent are deservedly celebrated 
thau the system of exclusion, to petition 
against which the meeting is called. We 
have no doubt a petition from a numerous 
meeting would be attended with success. 
In th: list of committee for effecting the 
desired object we are happy to perceive 
the names of some of our best artists, and 
mauy members of parliament. George 
Foggo, Esq., the historical painter, is the 
secretary. We sincerely trust the meeting 
will be well attended, and that it will 
soon effect the object for which it is 
called. 


— Шо 
INSTITUTIONS. 


LECTURES DURING THE WEEK, 


London Mechanics’ Inslitution, Southampton- 
bnildings, Chancery e lane.— Wednesday, Мау 
31, Dr. Birkbeck, of Osteology.—— Friday, June 
2, Mr. T. Phillips. on Sacred Music, with Illus- 
trations, both at halt. past eight. 

Alderaqate-strect Institution — Wednesday, May 31, 
C. Johnson, csq., on Vegetables used іп Medi- 
cine, and the Arts, at cipht. 

Eastern Athena um.— Wednesday, May 31, E. Slat- 
terie, esq., on Elocution, at eight. 

Lambeth Literary and Scientific Institution, Wa- 
terloo Bridge Road.—Tuesday, May 50, А Con- 
versazionc, at half-past eight. 

Poplar Institution, East India Road —Tuesday, 
May 30, Col. Thompson, M. P., on Political Eco- 
nomy—the Currency, at eight. 

Eastern Literary and Scientific Institution, 88, 
Hackney-read,—Tucsday, Мау 30, J. Mitchell, 
esq., on Roman Antiquities, at cight. 


Mutual Instruction Society, Great Tower-strect.— 
Monday, May 29, Mr. A. Lee, on the Forination 
of the Skull, at eikht. 

Temperance Mechanics’ Institution, Aylesbury- 
street, Clerkenwell, Monday, May 29, Mr. Hatch, 
on the Character and Poetry of Mrs. Hannah 
More, at a quarter-past cight. 

Kentish Town Mutual Instruction Society. Mon- 
day, May 29, M. Со! із, on the Atmosphere, at 
halr-past eight. 

Bermondsey Мапа Instruction Society.—Monday, 
May 29, Quarterly Gencral Meeting, at a quarter- 
Tast eight. 
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Mechanics’ Institution, New Road, near Gower 
Street.—Tuesday, May 30, Mr. Guthrie, on As- 
tronomy, at eight. 


Finsbury Mutual Instruction Sociely.—Tuesday, 
30, Mr. Nichols, on Entomology, at half-past 
eight. 


— lle —À 


QUERIES. 
To the Editor of the Penng Mechanic. 


Waterproof Cloth.—Str, Will you oblige me by 
inserting in your Periodical the manner of Making 
Cotton Cloths Waterproof, which when dry shall be 
neither greasy, nor have any smell arising from 


them. 
Yours obediently. H. B. 


Work on Flax Factorg.—S1R, Would you be 
kind enough to inform me, through the medium of 
your valuable Magazine, of some of the Latest 
Works upon a Flax Factory, comprising the culti- 
vation of Flax and Hemp, Hackle and Spinning 
Machines, Looms, Weaving, Bleaching, &c. 

You would oblige very much, 
One of your Subscribers. 


— 


ANSWERS TO QUERIES, 


Copper-Plate Ink.—This composition is made by 
mixing the best Frankfort Black with about six- 
teen times its quantity of drying Aut or Linseed Oil. 
“А Young Printer,” however, is recommended to 
seek the shop of Messrs. Wood and Sharwoods, 
Aldersgate-strcet, who deal in Ink and all other 
materials used by Copper- Plate and other ee. 

C. D. F. 


Gold and Silver Inks are made by rubbing the 
leaf metal with Honey in a mortar until it becomes 
a very fine powder. The honey is then washed 
away from it, and thin gum-water added to the 
powder, when it is fit to write with. Dutch gold- 
leaf, may be used instead of gold-lcaf, and will be 
much cheaper. C. D. F. 


а Ез 


TO CORRESPONDENTS. 


We shall be glad to hear again from H. E, the paper 
shall be inserted. 

A Constant Reader. The communication shall be 
inserted with a note on the subject next Week. 

Л.С. We do not intend to increase the size of our 

ages, which would prevent the Numbers being 
ound together. His suggestion shall be attended to. 

С. Horsfall. Brandy will not dissolve Gold. The 
answer is nota good onc. 

Mr. Rough's communication shall receive our early 
attention. 

Ју Mr. Hatch will forward us a List of the Lectures 
«qf the Temperance Association, we will Publish 
them with those of other Institutions. 

Tiles's Queries very properly redicule many that we 
are in the habit of receiving, We have more than 
once had stranger questions proposed to us, than 
how to torm the Mixture of Blacking Bottles. 

Mr. Douglas's article on his Improvcd Steam Boilers, 
shall be inscrtcd, Uf possible, next weck. 


We are much obliged to Mr. Thomas. ° 


Brack's Brother. —China.— W. B.— and J. R. Watts, 
Received, and shall be айстаса to. 


London: Printed at the Holloway Press, by D. A. 
Ровоккү; published by Berger, Holywell- 
street, Strand; and may be had of all Booksellers 
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CONSTRUCTION OF ARCHES. 
To the Editor of the Penny MECHANIC. 


Sir,—I have frequently observed many 
of my fellow-workmen in the building- 
line greatly at fault in setting out a Go- 
thic, or an Elliptic arch; and in the ma- 
jority of cases, after bothering their brains . 
a long time, it is at last accomplished by 
what is technically termed scowl of brow, 
and line of thumb. I send you three 
figures, for which if you could find room 
in your valuable Periodical, (which I 
believe is gaining a large circulation 
among the class I allude to) you would 
much oblige 
A. M. 


DESCRIPTION OP ENGRAVINGS, 


Fig. 1. Let 1, 2, be the height; and 3, 4, 
the width of the arch. Draw 4, 5, per- 
pendicular to 3, 4, and equal to two-thirds 
of the height; describe the arch 5, 6, 
draw 5, 1, and from the point 1, let fall 
the perpendicular 1, 0, make 1,7, equal 
to 4,5, draw 6, 7, and besect it with the 
perpendicular 8, 0, cutting 1, 0, in 0, and 
6, 0, will be the centres required. 

Fig. 2. А,В, the height, and c, D, the 
width of the árch ; with c, D, as centres, 
extend your compass to А, and describe 
the arc's a, E; then with the distance X X 
draw the small arc's c, 1, and p, 1; besect 
A, l, with the perpendicular F, 0; draw 
c, 0, perpendicular to c, b, cutting F, 0, 
іп 0, and 0, H, will be the centres re- 
quired, 

Fig. 3. To describe a semi elipsis or 
elliptic arch. a,b, the tranverse or length; 
c, d, the conjugate or height; draw 4, e, 
parallel and equal to c, d; divide b, e, 
into two equal parts at i, draw the line 
d, i, extend the conjugate and prick dowu 
the height at /, draw the line f, e, besect 
the distance d, g, on the line d, i, with the 
perpendicular A, l, cutting the line d, /, in 
, nd 4, o, will be the centres required, 


and duly appreciate. You will oblige 
me much if you will give this a place in 
your columus, that the mistaken notions 
of Mr. King und Mr. Puttich may be cor- 
rected. These gentlemen do not seem to 
be aware that the water-cisterns and air- 
tubes shown by the engravings in Number 
7, are not intended for the purpose of 
feeding or supplying the requisite quan- 
tity of water consumed by evaporation, 
but merely showing the way that either 
waler, or air, muy be applied ; but the 
one or the other is absolutely necessary, 
and should be ready to rush in under the 
water the moment it is forced from the 
heating surface, that the raretied vapour 
which has attained to a greater power of 
elasticjty than the steam, aud the gravity 
of the water, may be partially condensed. 
By this means the water will be enabled 
to return instantly to the heating surface, 
and prevent the formation of the explosive 
gases; which is the cause of all the ex- 
plosions of steam boilers, and not steam, 
as erroneously imagined. My claim is 
solely for the application of what I know 
to be perfect preventives of the explo- 
sion of steam-boilers. First, in guarding 
against interna! pressure, as shown by 
the drawing in Number 7; fig. 1, I con- 
vert the safety-valve beam into a lever of 
the first order; it is a self-acting appa- 
ratus, by the application of a piston 
wrought in a perfect cylinder, which is 
placed upon the boiler roof, and the mov- 
ing piston becomes a portion of it. A 
steel-yard is connected to the one side of 
the piston, as it is pressed up by the 
steam it pulls the spring which shows 
every pound pressure the steam attains, 
and the end of the lever is connected to 
the other side of the piston rod. When 
the index has attained to the given pres- 
sure, the piston rod acts iustantly upon 
the end of the lever, which lifts the safety- 
valve, and allows the surplus steam to 
escape, which takes the power off the 


sss piston, and the valve closes. This appa- 
STEAM BOILERS. ratus may be cased, and locked up. It 
Noc: requires no attention from the eng:neer, 


nor is it necessary to be pulling off the 
steam at every stoppage of the engine, for 
it cannot attain to a greater degree of elas- 
ticity than the given power. At the same 
time the engine is enabled to start with 
a full head of steam. The water also is 
kept upon the heating surface, by the 
pressure of the steam above it, which 
keeps the metal from beiug oxidized, and 
of course the boiler from exploding. 
Secondly, In guarding against erte та! 
pressure as shown by the drawing 11 
Number 7, (ig. 1, 2, 3, k, o, s, Q, represent 
four valves, all of which open iawardly- 


To the Editor of the PENNY MECHANIC. 


Sik, — Having purchased Number 21 of 
your Magazine of the Arts and Sciences, 
upon opening it I was not a little sur- 
prised to find therein a controversy be- 
tween your worthy correspondents, Mr. 
King and Mr. Puttich, regarding my in- 
vention, for Preventing the Explosion of 
Steam and other Boilers. I purchase 

your prior numbers, and in Number 7 I 
found you had’ given an insertion of part 
of my specification and drawing ; also an 
editorial article, which I acknowledge 
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When the internal pressure is reduced by 
either condensation of the rarefied stratum 
of vapour under the water, ог the combus- 
tion of the gases, which frequently occupy 
the same place, a partial vacuum is pro- 
duced, and the valve is pressed open by 
the weight of the incumbent atmosphere. 
The water or the atmosphere (as it muy 
be) will then flow into the boiler under 
the water, which has been forced up into 
the steam reservoir. The pressure of the 
Vapour having been less above the water, 
tl.au that below it, the incumbent atmos- 
pheric weight having been furced out of 
the boiler by the first discharge of steam, 
only rests upon the external surface 
of the boiler. The water is left entirely 
to the fluctuating elasticity of the vapour 
upon its surface. And if that is suddenly 
removed by either opening the cylinder 
salety-valve, or steam cock, the elasticity 
of the steam above the water is reduced 
very much below that which is under the 
water. This permits it to expand itself, 
by means of which the water is driven up 
into the steam reservoir in a body. At 
this moment the atmospheric weight 
presses open the valve, and the water or 
air rushes into the boiler, and partially 
condenses the vapour that is under the 
water whicb restures an equilibrium, and 
the water instantly returns to the surface 
of the heating metal, this prevents it from 
attaining that degree of temperature which 
is capable of decomposing the water, and 
furming it into hydrogen and oxygen gas. 
When ignited by the electrical spark 
passing from the body positively electri- 
fied, which at this instant is the vapour, 
to the body negatively electrified, which 
is the bot metal; but by means of the 
drops of water which are falling from the 
watery clouds abo. e, and formed into ex- 
plosive gas, the metal is partially cooled, 
which gives it an aflinity for electricity. 
The water is supported up against the 
roof of the boiler similar to a column of 
water that is supported in a syphon tube, 
while the thumb remains upon the orifice 
of the tube, the weight of the atmosphere 
being equal to a column of water about 
thirty-three feet high, it cannot descend 
while the thumb remains upon the orifice. 
It is also by a similar principle, that a 
drop of water is supported at the eaves of 
houses, and at the points of the leaves of 
plants, &c. Or by filling a tumbler with 
water and covering it with paper, and 
then turning gently the bottom up, the 
water will be sustained in the tumbler. 
A boiler is only a tube of a large dimen- 
sion, and of a different form; but the 
water and vapour is encompassed by the 
metal in the very same manner, and can- 
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not be driven to the right nor to the le‘t 
when permitted to expand under the 


water, by any sudden reduction of the 


pressure upon its upper surface. If the 
internal pressure is a little more than the 


external, it cannot enter the boiler, and if 


the safety-valve were to continue open for 
a Short time, and the fire kept up, the 
rarefied stratum would very soon have 
possession of the whole boiler, by forc- 
ing the water out of it. This fact of the 
water being not only driven from the 
bottom, but the whole being forced out of 
the boiler, is stated in the Franklin In- 
stitute, Vol. 8, Number 3, p. 145—6. “ It 
was stated by one of the newspapers that. 
upon the trial of a model.engine, the 
steam was raised in a small high-pressure . 
boiler, the satety-valve of which was lifted 
by hand, the steam was immediately fol- 
lowed by water, and ultimately the whole 
of the water in the boiler was expelled 
through the valve, and a solution of the 
phenomena was required." Having quot- 
ed the above Mr. Franklin, Peale says, 
„This is a fact of immense importance in 
the management of an engine, and yet it is 
one that was not anticipated by men of 
science, and of which even pructical en- 
gineers were uninformed. Іп company 
with several engineers, and other geutle- 
men of science, at a recent trial of a loco- 
motive engine, I was witness (o a case 
exactly in point; it was in action without 
locomotion, the wheels being raised so as 
to prevent adhesion, and the gage cocks 
all indicated water, the engine was then 
stopped; when, to the surprise of those 
present, no water was found at the lowest 
cock, and no human being could ascertain 
what was the height of water in the boiler 
at that time, a circumstance that should 
never occur, for reasons that every one 
who has any knowledge of the subject 
must know and admit." 
I am apprehensive you will think this 
communication too long, which obliges 
me to desist from adding any mure at 
present. 

I am, Sir, 
Your most obedient Servant, 

Joux DouG as. 


=i 


LICHTNING CONDUCTORS. 
To the Editor of the Penny Mechanic. 


Sin,—In answer to your correspondent 
„N. O'mel, page 240," I think that build- 
ings might be protected from the effects of 
lightning, by fastening to the highest parts 
of such buildings glass rods with metallic 
points, having и communication by chains 
to one of Dr. Franklin's metallic rods, 
2 2 
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the points at the top of the glass rods 
would draw the electric fluid from the 
clouds, and as glass is a non-conductor, it 
is obvious that it would be conveyed by 
the chains to Dr. Franklin's rods, by 
Which it would be silently conducted to 
the ground. Care should be taken that 
the chains do not touch any part of the 
building. If you think this worthy of a 
place in your valuable work, I shall be 
obliged. 
I am, Sir, 
Yours truly, 
J. R. Warrs, M.D. 


[We do not think either the suggestion 
of Mr. N. O* Mel, or of Mr. Watts, any 
great improvement on Dr. Franklin's 
conducting rods. An electrical kite might 
be useful, if it could always “һе kept 
floating over a range of buildings," but it 
might be hanging down at the very time 
it ought to be flying about. One good 
conductor, made of a stout rod of iron, 
with a number of long branches, over dif- 
ferent parts of a building, would perhaps 
be preferable to either of the plans pro- 
posed. Indeed, Mr. Watts merely sug- 
xests that these rods, or chains, should be 
supported on glass pillars, which might 
be preferable to having them depend for 


support on the upright rod ulone.— 
Ер. P. M.] 


ARITHMETICAL PUZZLE, 
To the Editor of the Peuny Mechanic. 


Str,—In the Arithmetica? Puzzle, page 
239, Penny Меснаміс, Snubby Gong says 
“when there is no remainder, nixe is the 
figure struck out." Allow me to ask your 
iugenious correspondent, how it follows 
ef course, that nine was the figure struck 
out in the following examples ? 


1234 2143 
9 9 
. 11106 19281 
$ 1 
— — 
5553(½) 13500009 


the sum of each being 18, and divided by 
9, leaves no remainder. Now, according 
to the rule, nine should be the figure struck 
out ; but, in fact, the omission, in each ex- 
ample, was the nought. 

| ; W. B. 


ks =... 
JEFFREYS' PATENT RESPIRATOR. 


IN consequence of the great variation 
that frequently occurs in the temperature 
of the atmosphere of this country, we are 
more subject to disorders of the pulmonary 
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organs than perhaps any other nation on 
the earth. Indeed the majority of deaths 
in this country arise from consumption ; 
or disorders which are produced from a 
diseased state of the lungs. Now there 
can be no doubt but that many of these 
disorders could be prevented by a little 
caution, Delicate young ladies, and in- 
valids, who are predisposed to consump- 
tion, are very frequently in the habit of 
passing out of a warm room at once into 
the cold atmosphere of the street, perhaps 
many degrees below that of the room they 
have been in, without taking any precau- 
tion to guard against the injurious effects 
that must naturally be produced by such 
conduct. It is only when the dreadful 
scourge of this country, consumption, 
begins to exhibit some of its terrible 
symptoms, or, perhaps, when it has gained 
such a firm hold of the unhappy patient, 
that all aid is useless; it is only then that 
alarm is felt, and means taken to prevent 
any circumstance contributing to assist 
the progress of the disease. One of the 
principal of these predisposing causes, 
as we have just stated, is the sudden 
change in the temperature of the air to 
which many persons so thoughtlessly ex- 
pose themselves, amd Mr. Jeffreys has 
invented à very ingenious and elegant 
piece of apparatus by which the evil mav 
be almost entirely remedied. The instru- 
ment consists of a little case of metallic 
bars, placed close to each other, and it 
can be fitted to the front of the mouth 
without inconvenience. The patentee in 
his prospectus, says “The attention of all 
persons who are distressed by breathing 
cold air—of asthmatic and consumptive 
persons in particular—is requested to this 
small and delicate instrument. It is worn 
over the mouth, and is so neatly finished 
as to be in no way disfiguring. It does 
not at all obstruct the passage of the 
breath, nor affect the voice. The lowest 
whisper, audible without the instrument, 
is heard equally well when it is on. The 
metallic packet, in which the action lies, 
is made partly of pure silver, and partly 
of metal, coated with gold and silver. 
The materials are, therefore, incorrodible, 
and will last for many years. The action 
of this instrument is to warm the air befor- 
it is drawn into the lungs. The wearer of 
it can go abroad in the coldest weather, 
and breathe air warmer than that of sum- 
mer; ог he can have the air he inhales 
raised to the temperature of mild spring 
weather. For the former purpose a packet 
of double action is put into tüe case; for 
the latter purpose one of single action is 
used. The principal upon which the 
Respirator acts is the following : it allows 
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the impure air of the breath to pass freely 
through it, retaining none of it, but it 
abstracts frem the breath, while passing, all 
its warmth, which is effected in a very 
complete manner, owing to the nature and 
arrangement of its materials, on philoso- 
phical principles. This pure warmth is 
accumulated in the instrument, and is soon 
sufficient to warm thoroughly the cold air 
entering through it, every time the breath 
is drawn." 

It will be seen from this description 
that the efficacy of the instrument depends 
upon its being able to absorb the heat of 
the breath passing from the lungs, and 
give it out to the cold air passing to them 
during inspiration. Mr. Jeffreys has con- 
structed the instrument of the best mate- 
rials probably that could be employed for 
this purpose, but as they are very expen- 
sive, the instrument is necessarily 80, and 
consequently the use of what we consider 
to be an instrument of public utility, will 
be restricted almost entirely to those who 
can afford the sum necessary to purchase 
one (from two to three pounds). There 
are other materials which however for a 
time may be made to answer the purpose 
of * the Respirator;" and although we 
should be exceedingly sorry to deprive 
Mr. Jeffreys of any of the pecuniary re- 
wards to which his ingenuity is so well 
entitled, still, as we think tle invention 
calculated to be the means of preserving 
many lives that must otherwise undoubt- 
edly perish, we think that even he will 
not object to our pointing out a means by 
which the principle of his invention may 
be adopted with cheaper materials, and 
thus enable those who cannot afford to 
purchase “a respirator” to form one 
cheaply for themselves, though not so ele- 
gant or durable as those manufactured by 
him. We think if three or four pieces of 
thin gauze wire were laid upon each other, 
and tolded up lightly in a gauze handker- 
chief, or & piece of black net or muslin, 
that if this were then tied over the mouth, 
as a handkerchief might be, it would to a 
great extent act as effectually as the respi- 
rator in warming the air inspired. The 
metallic wire of which the gauze is com- 
posed would become warm after one or 
two expirations of the breath, and then 
it would warm all the air that passed 
through it into the lungs. Of course it 
would only be temporary, and would most 
likely prevent conversation, but as a 
cheap application of the principle adopted 
by Mr. Jefferys, we think it is worth a 
trial. We are glad to see that some of the 
most eminent physicians and surgeons of 
the present day warmly recommend “ the 
Hespirator, amongst them are the names 
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of Dr. Arnot, Sir B. Brodie, Sir A. Cooper; 
Dr. Elliotson, Mr. Travers, and many 
other eminent men. 


— — 
ФТЕАМ-ВОАТ VENTILATION. 
To the Editor of the PENNY MECHANIC, 


SrR,— Ventilation, which should be one of 
the first principles, if not the first, in con- 
structing any thing intended to contain 
animal life, appears to me to be but im- 
perfectly attended toin this age of general 
improvement, although certainly much 
better now than formerly. 

My attention was called to this subject 
by being, a few days ago, on board one 
of the river steamers. The day was rainy 
and, consequently, all the passengers re- 
sorted to the cabins. I was in the fore- 
cabin with about seventy others—some 
were smoaking—and the only vents which 
I could perceive for the breath of all these 
persons and the tobacco smoke were the 
cabin staircase and the chimney. There 
were windows to be sure, but, as it fre- 
quently happens, it was not agreeable to 
all parties to have any of them open. The 
river steamers appear to me to be built 
exclusively for tine weather. Perhaps 
these few words, or a few from your own 
able pen, may have some effect on the 
architects, who, it is to be hoped, will 
speedily adopt some method for effectually 
remedying the evil complained of. 

I an, Sir, 
Yours obliged, 


— — 


CHEAP ELECTRICAL APPARATUS. 
To the Editor of the PENNY MECHANIC. 


Mr. Epiror,—The following is a simple 
method of exciting and collecting electri- 
city, by means of which a number of curious 
and instructive experiments may perhaps 
prove acceptable to some of your readers. 
Take a quarter of a sheet of coarse brown 
paper (the coarser the better), and hold it 
before the fire till it becomes quite hot, 
then luy it on a piece of dry flannel folded 
two or three times, or on the horse-hair 
bottom of a chair, and rub it briskly ia 
one direction with a piece of flannel, or 
the sleeve of your coat for a few seconds, 
then on lifting it up by one corner, and 
bringing the knuckle near it, a crackling 
sound will be heard ; and if performed in 
a dark room several beautiful flashes of 
electric light branching out, like trees 
bare of leaves, will be seen passing from 
the paper to the knuckle. Thus by simply 
rubbing a piece of warm paper, we may 


actually produce the phenomena of thun- 
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der and lighting, the pale flash of light 
being identical with the forked lightning, 
and the crackling sound with the awful 
and majestic thunderclap. 

So much for exciting the electricity. To 
collect it in sufficient quantities to give 
the shock, and perform the experiment, 
procure a common eight-ounce apotheca- 
ry's phial, and line it inside aud out to 
within a short distance of the neck with 
tinfoil, which may be had at any optician's 
er tinman's: two-penny-worth will be 
found more than sufficient for the purpose. 
it may be stuck on with gum or paste, 
and for putt.ng it in the inside, it should 
be cut into slips, or it will be very difficult 
to get it to stick ; insert in the cork of the 
phial, a piece of wire, and bend it round 
80 as to touch the tinfoil on the inside ; 
let the otherend of the wire project a little 
way above the top of the cork ; and bend 
it round, as poiuts have a tendency to 
throw off the electricity. Your apparatus 
is now complete, and will not altogether 
cost more than sixpenee at the utmost. 


МЕ iN 
| 
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Having warmed your leyden phial (as 
3t is called) proceed to rub the paper as 
before directed, and hold it just over the 
wire in the cork ; the electric fluid will be 
seen and heard flashing to the wire. Re- 
peat this about twenty times, your bottle 
will then be charged; take it up in your 
hand, and apply it to one of the knuckles 
of your other hand, or to your nose, and 
you will have a pretty smart shock ; in- 
deed, few of my friends are willing to try 
a second: with this simple apparatus I 
have succeeded in performing a number of 
interesting experiments, as the thunder- 
house, combustion of spirits, &c., and 
above all in making very powerful mag- 
nets of sewing needles and small pieces of 
steel. It is necessary in all experiments 
with the leyden phialto makea connexion 
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by touching the tinfoil on the outside, at 
the same time you touch the wire, the 
shock passing through the connecting 
substance, 
I am, Sir, 
Your obedient Servant, 
J 


— су үг гче ча 


LICHT AND VISION. 
NO. 1. 


Tue nature of light has always been in- 
volved in considerable doubt and mystery. 
The ancients could scarcely be said to have 
any opinion on the subject, unless, indeed, 
it could be considered such to affirm that 
distant bodies could not be put into com- 
munication without an intermedium ; and 
that, therefore, there must be something 
between the eye and the thing seen. What 
that something is, however, they could 
only form crude and vague conjectures. 
One supposed that the eyes themselves 
emit rays or emanations of some unknown 
kind, by which distant objects are as it 
were felt; a singularly unfortunate idea, 
since it gives no reason why objects 
should not be equally well seen in the 
dark—no account, in short, of the part 
performed by light in vision. Others 
imagined that all visible objects are con- 
stantly throwing out from them, in all 
directions, some sort of resemblances or 
spectral forms of themselves, which, wheu 
received by the eyes, produce an impres- 
sion of the objects. Vague and clumsy 
as this hypothesis obviously is, it assigns 
to the object a power, and to light a dif- 
fusive propagation in all directions, which 
are, the one and the other, independent of 
our eyes, and therefore goes to separate 
the phenomena of light from those of 
vision. The hypothesis of Newton is a 
refinement and improvement on this idea. 
Instead of spectra or resemblances, he 
supposes luminous objects actually to 
dart out from them in all directions, parti- 
cles of inconceivable minuteness (as in- 
deed they must be, having such an enor- 
mous velocity, not to dash in pieces 
every thing theystrikeupon). These par- 
ticles he supposes to be acted upon by 
attractive and repulsive forces, residing 
in all material bodies, the latter extending 
to some very small distance beyond their 
Surfaces ; and bythe action of these forces 
to be turned aside from their natural 
straight-lined course, without ever coming 
in actual contact with the particles them- 
selves of the bodies on which they fall, 
but either being turned back and reflected 
by the repulsive forces before they reach 
them, or penetrating between their inter- 
vals, as a bird may be supposed to fly 
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hrough the branches of a forest, and un- 
dergoing all their actions, to take at quit- 
ting them a direction finally determined 
by the position of the surface at which 
they emerge with respect to their course. 
A very different hypothesis had, however, 
been suggested about the same period by 
Huyghens, who supposed light to be pro- 
duced in the same manner with sound, by 
the communication of a vibratory motion 
from the luminous body to a highly elastic 
fuid, which he imagined as filling all 
space, and as being less condensed within 
the limits of space occupied by matter, 
and that to a greater or less extent, ac- 
cording to the nature of the occupying 
substance. Thus, in place of any thing 
actually thrown off, he substituted waves, 
or vibrations, propagated in all directions 
from luminous bodies, through this me- 
dium, or ether, as he called it. Huyghens, 
beiug himself a consummate mathemati- 
cian, was enabled to trace many of the 
consequences of this hypothesis, and to 
shuw that the ordinary laws of reflection 
and refraction were represented or ac- 
counted for by it, as well as by Newton's. 
But the hypothesis of Huyghens has not 
been fully successful in accounting for 
what may be considered the chief of all 
optical facts, the production of colours in 
the ordinary refraction of light by a prism, 
of which the theory of Newton gives a 
complete and elevant explanation; and 
the discovery of which by him marks one 
of the greatest epochs in the annals of ex- 
perimental science. This, which has been 
often urged in objection to it, remains 
still, if not quite unanswered, at least only 
imperfectly removed. Other phenomena, 
however, were not wanting to afford а 
further trial of the explanatory powers of 
either hypothesis. The diffraction or in- 
flection of light, discovered by Grimaldi, 
a Jesuit of Bologna, seemed to indicate 
that the rays of light were turned aside 
from their straight course by merely pass- 
ing near bodies of every description. 
These phenomena, which are very curious 
and beautiful, were minutely examined 
by Newton, and referred by him to the 
action of repulsive forces extending to a 
sensible distance from the surfaces of 
bodies ; and his explanation, 80 far as the 
facts known to him are concerned, appears 
as satisfactory as could reasonably be 
then expected; and much more во than 
any thing which could at that time be pro- 
duced on the side of the hypothesis of 
Huyghens, which, in fact, seemed incapa- 
ble of giving any account whatever of 
them. Another class of delicate and 
splendid optical phenomena, which had 
begun to attract attention somewhat pre- 


vious to Newton's time, seemed to leave 
both hypotheses equally at a loss. "These 
were the colours exhibited by very thin 
films, either of a liquid (such as a soap- 
bubble), or of air, as when two glasses 
are laid together with only air between 
them. These colours were examined by 
Newton with a minuteness and care alto- 
gether unexampled in experimental philo- 
sophy at that time, and with which few 
researches undertaken since will bear to 
stand in competition. Their result was a 
theory of a very singular nature, which he 
grounded on an hypothesis of what he 
termed fits of easy transmission and reflec- 
tion; and which supposed each ray of 
light to pass in its progress periodically 
through a succession of states such as 
would alternately dispose it to penetrate 
or be reflected back from the surface of a 
body on which it might fall. The simplest 
way in which the reader may conceive 
this hy pothesis, is to regard every particle 
of light as a sort of little magnet revolying 
rapidly about its own centre while it ad- 
vauces in its course, and thus alternately 
presenting its attractive and repulsive 
pole, so that when it arrives at the surface 
of a body with its repulsive pole foremost, 
it is repelled and retlected ; and when the 
contrary, attracted, so as to enter the sur- 
face. Newton, however, very cautiously 
avoided announcing his theory in this 
or any similar form, confining himself 
entirely to general language. In conse- 
quence, it has been confidently asserted 
by all his followers, that the doctriue of 
fits of easy reflection and trausmission, as 
laid down by him, is substantially nothing 
more than a statement of facts. Were it 
80, itis clear that any other theory which 
should offer a just account of the same 
phenomena must ultimately involve and 
coincide with that of Newton. But this, 
as we shall presently see, is not the case, 
and this instance ought to serve to make 
us extremely cautious how we employ, in 
stating physical laws derived from expe- 
riment, language which involves any thing 
in the slightest degree theoretical, if we 
would present the laws themselves in a 
form which no future researches shall 
modify or subvert. A third class of opti- 
cal phenomena, which were likewise dis- 
covered while Newton was yet engaged 
in his optical researches, was that exhi- 
bited by doubly refracting crystals. In 
what the phenomenon of double refraction 
consists, we have already had occasion to 
explain. The fact itself was first noticed 
by Erasmus Bartolin in the crystal called 
Iceland spar; and was studied with at- 
tention by Huyghens, who ascertained its 
laws, and referred it with remarkable in- 
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genuity and success to his theory of light, 
by the additional hypothesis of such a 
constitution of his ethereal medium within 
the cryatal as should enable it to convey 
an impulse faster in one direction than 
another: as if, for example's sake, we 
should suppose a sound conveyed through 
the air with diferent degrees of rapidity 
in a vertical and horizontal direction. 
Some remarkable facts accompanying the 
double refraction produced by Iceland 
spar, which Bartolin, Huyghens, and 
Newton, had observed, led the latter to 
conceive the singular idea that a ray of 
light after its emergence from such a 
crystal acquires sides, that is to say, dis- 
tinct relations to surrounding space, 
which it carries with it through its whole 
subsequent course, and which give rise to 
all those curious and complicated pheno- 
menu which are now known under the 
name of the polarization of light. These 
results, however, appeared so extraordi- 
nary, and offered so little handle for fur- 
ther inquiry, that their examination drop- 
ped, as if by common consent ; Newton 
himself resting content with urging 
strongly the apparent incompatibility of 
these properties with the Huyghenian 
doctrine, but without making any attempt 
to explain them by his own. From the 
period of Newton’s optical discoveries to 
the commencement of the present century, 
no great accession to our knowledge of 
the nature of light was made, if we except 
one, which, from its invaluable practical 
application, must ever hold a prominent 
place in the annals both of art and science: 
we mean, the discovery of the principle 
of the achromatic telescope, which origin- 
ated in a discussion between the cele. 
brated geometer Euler, Klingenstierna, 
an eminent Swedish philosopher, and our 
own countryman, the admirable optician 
Dolland, on the occasion of certain ab- 
stract theoretical investigations of the 
former, which led him to speculate on its 
possibility, and which ultimately termi- 
nated in its complete and happy execu- 
tion by the latter: a memorable case in 
science, though not a singular one, where 
the speculative geometer in bis chamber, 
apart from the world, and existing among 
abstractions, has originated views of the 
noblest practical application.* 


* There seems no doubt, however, that an ach- 
romatic telescope had been constructed by a pri- 
vate amateur, a Mr. Hall, some time before either 
Euler or Dollond ever thought of it. 
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LIST OF PATENTS. 


ENGLiSH.—MACHINERY. 


Austin, Edward, of Warwick-place, Вей. 
ford-row, for an improved method of 
raising sunken vessels. From 12th 
May, for six months. | 


Barker, Joseph, of Regent-street, Lam- 
beth, for improvements in making um- 
brellas and parasols. From 29th April, 
for six months. 

Baylis, Thomas, of Tamworth Stafford, 
Civil Engineer, for improvements iu 
heating and evaporating fluids. Com- 
municated by а foreigner residing 
abroad. From 6th May, for six months. 

Bell, William, for same purpose. From. 
lìth May, for six months. 

Boydell, James, Jun., of Dee Cottage, near 
Hawarden, Flint, for improvements in 
propelling carriages. From llith Мау, 
for six months. " 

Debae, Pierre Barthelemis Guinibers, of 
Brixton, Surrey, Civil Engineer, for 
improvements applicable to railroads. 
From 13th May, for six months. 

Devaur, Charles Pierre, of Fenchurch- 
stteet, for an improved apparatus for 
preventing explosions of boilers, or ge- 
nerators of steam. Communicated by 
a foreigner residing abroad. From 
23rd May, for six months. 


Freeman, Charles Joseph, Frederick Place, 
Surrey, for improvements in rolls for 
rolling iron, &c. From 25th May, for 
six months, 

Hayman, George, Sidwell-street, Exeter, 
for improvement in two-wheel carriages, 
from 6th May, for six months. 


Hague, John, Castle-street, Wellclose- 
square, Engineer, for improvements of 
wheel for carriages. From 10th May, 
for six months. 


Heathcoat, John, Tiverton, Devon, Lace 
Manufacturer, for an improved method 
of manufacturing ornaments and figures 
upon gauze, muslin, &c., and also cer- 
tain apparatus to be used in manufac- 
turing such ornamented work. From 
4th May, for six months, 

Ingrand, Thomas Wells, Birmingham, for 
improvement in the manufacture of cer- 
tain descriptions of buttons, and in the 
tools used in. manufacturing the same. 
Communicated by a foreigner residing 
abroad. From 4th May, for six months. 

Leak, Elijah, of Hanley, Stafford, for cer- 
tain improvements in the construction | 
of shutters and sashes for windows, and 
in the fitting and using thesame. From 
23rd May, for six months. 
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Noirne, William, of Millhaugh, near 
Methven, Perth, for certain improve- 
ments in the machinery of reels, used in 
reeling yarns. Communicated by a 
farmer residing abroad. From 8th May, 
for six months. 


Rhodes, William and Robert Натіптсау, 
both of Earls Heaton, near Dewberry, 
York, for improvements applicable to 
machinery for carding and piercing 
wool, in process of manufacture of wool- 
len mills. From 22nd May, for six 
months. 


Robertson, William Angus, of Peterbo- 
rough-court, Fleet-street, for improved 
machinery for sculpturing and otherwise 
fixing and working marble, &c., and for 
taking copies of the work produced 
thereby, or by the ordinary means ; and 
also an improved method of taking casts 
of the living human face or other form. 
Communicated by a foreigner. From 
6th May, for six months. 


Steinkeller, Peter, of the London Lime 
Works, Wenlock - road, for certain 
plates or tiles made of lime or other 
mixtures, applicable to roofs. Commu- 
nicated by a foreigner residing abroad. 
From 8th May, for two months. 


Ross, Henry, of Leicester, for improve- 
ments іп the combing of wool and goat's 
hair. From 6th May, for six months. 


Smith, Samuel and William, of Ludden- 
foot, near Halifax, York, for improve- 
ments in machinery for combing or 
clearing sheep's wool and goat's hair. 
From 23rd May, for six months. 


Spurgin, John, of Guildford.street, Rys- 
sell-square, for an improved method of 
propelling vessels through water. From 
8th May, for six months. 


CHEMISTRY. j 


Bell, Thomas, of South Shields, Durham, 
for improvements in the manufacture of 
sulphate of soda. From 8th of May, for 
six months. 


Crawford, Henry William, No. 5, John- 
street, Berkeley-square, for an improve- 
ment in coating iron and copper for pre- 
venting oxydation. Communicated by 
a foreigner. From 29th April, for six 
months. Patent also granted for Scot- 
land. 

Diron, Alexander and James, of Cleck- 
heaton, near Leeds, York, for improve- 
ments in dyeing. From 29th April, for 
six months. 

Mollerat, Jean Baptiste, 27, Leicester- 
square, for an improvement in the 
manufacture of gas for illumination. 
From 2nd of May, for six months. 
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PATENTS FOR SCOTLAND. 
MACHINERY. 


Amesbury, Joseph, of Burton Crescent, 


Middlesex, for certain apparatus for the 
relief of stiffness, weakness. or distortion 
of the human spine, chest, or limbs. 


Bunnett, Joseph, of Newington Causeway, 


Southwark, for improvement in window 
shutters. 

Coles, William, of Charing Cross, for im- 
provements applicable to locomotive 
carriages. 

Cane, George, of Yniscedywyn Tron 
Works, near Swansea, for an improve- 
ment in the manufacture of iron. 


Campbell, John Gordon, and John Gibson, 
of Glasgow, for an improved process of 
manufacturing silk, and in combination 
with certain other fibrous substances. 


Hardy, James, of Wednesbury, Stafford, 


for improvements in the manufacture of 
iron into cylindrical and other forms 
suited for axletrees and other purposes. 


CHEMISTRY. 


Nichels, Christopher, of Guildford-street, 
Lambeth, for implements in preparing 
and manufacturing Indian rubber, ap- 
plicable to various purposes. 


Partridge, Nathaniel, of Elm Cottage, near 
Stroud, Gloucester, for improvements in 
mixing and improving oil paints, where- 
by a saving of ingredients commonly 
used may be effected. 


Poole, Moses, of Lincoln's Inn, Middlesex, 
for improvements in making fermented 
liquors. Communicated by a foreigner 
residing abroad. 


Norel Ascent іп а Fire Bulloon.—A 
young gentleman of the name of Sneath, 
residing at Mansfield, has made a large 
fire balloon of fire-proof canvass. On 
Wednesday evening he was anxious to try 
its buoyancy, and, inflating it, took it at 
nine o’clock to the Bleak-hill, where he 
thought he had secured it to the earth. 
He got into the car to see what weight it 
would carry, when the sudden bounds 
given by the machine disengaged the cords, 
and he rose in the air. He remained in 
the balloon, floating about, until eleven 
o'clock, when the machine began to des- 
cend, and the grappling caught in a hedge 
near Spondon. Here, however, another 
difficulty presented itself: if he got out 
of the car the balloon would rise, 80 he 
determiued to keep his seat until the next 
morning, when, to his great joy, he re- 
ceived the assistance of some countrymen 
about half-past four, when he packed up 
his ponderous machine and conveyed it to 
the nearest town (Derby), where it remains. 


` 
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INSTITUTIONS. 
LECTURES DURING THE WEEK, 
London Mechanics’ Institution, Southampton- 


buildings, Chancery г lane.—Wednesday, June 
7. Quarterly Mecting.—Friday, June 9, Mr. T. 


Phillips, on Vocal Music in Dramatic effects 


with Select Scenes, both at half-past eight. 
Aldersgate-street Institution—Wednesday, June 7, 


C. Johnson, esq., on Vegetables as subservient 
to the more immediate Necessities of Life, at 


eight. 

Poplar Institution, East India Road —Tuesday, 
June 6, Col. Thompson, M. P., оп the Greatest 
Happiness Principle” of Bentham, at eight. 

Eastern Literary and Scientific Institution, 88, 
Hackney-road,—Tuesday, June 6, A. Catherwood, 
esq., on Poisons, at half-past eight. 


Mutual Instruction Society, Great Tower-street.— 


Monday, June 6, Mr. A. Lee, on the Structure 
of the Brain, at eight. 


Kentish Town Mutual Instruction Society.—Mon- 
day, June 5, Mr. Showler, on Digestion, at half- 


past eight. 


Mechanics! Institution, New Road, near Gower 
Street.— Tuesday, June 6, Mr. Guthrie, on As- 


tronomy, at eight. | 
Finsbury Mutual Instruction Society.—Tuesday, 


June 6, Mr. Dalton, on Chemistry, at half-past 


eight. 
— НАЕ о 
QUERIES. 
To the Bditor of the Penng Mechanic. 


S1a,—In your Magazine of the 13th instant, you 


bring forward some opinions of Professor Faraday's, 


respecting the manner persons should manage their 


breathing to enable bystanders to afford assistance 


to those who have been overcome by inhaling noxi- 


ous air in cesspools, &c. Will you allow ine to ask 
were a màn so circumstanced, and were lie to leave 
the collar fast, and draw a smock frock or a shirt 
over his head, would he not by that means kcep so 
much good air near his mouth, and exclude the bad 
air, as would enable him to go in and out of such a 
place with safety? The experiment seems to me 
worth the trial. С. W. 


ANSWERS TO QUERIES, 


To Remove Ink Stains from Books, Linen, &c.— 
Apply to the spot, muriatic acid diluted with five 
or six times its weight of water, and after a minute 
or two, wash it off: repeating the application as 
often as may be found necessary. Strong solutions 
of oxalic, citric, and tartaric acids, also effect the 
purpose, and being less likely than the muriatic 
acid to injure the fabric they are applied to, are 
preferable. А CHEMIST. 

To Form Carmine.—Take three pints of water 
that has been boiled in & pewter vessel, into this 
pt one ounce of finely-powdered cochineal, and 

eep the water boiling for about ten minutes; add 
then half a dram each of alum and supertartrate of 
potass (cream of tartar) and keep the mixture on 
the fire for a minute or two longer. When the gross 
powder has subsided the decoction is to be removed 
to a tall cylindrical vessel, which must be covered 
over, and left free from disturbance. The carmine 
will then settle at the bottom of the vessel. The 
liquor must then be gently poured off and the 
powder gradually dried. An inferior carmine may 
then be obtained from the coloured Jiquor poured 
off from the first carmine, by the addition of a solu- 
tion of muriate of tin. C. D. T. 

To Form Lake.—Boil chips of flne Brazil wood 
jn water and strain the decoction, and then add to 
it a solution of tin in muriatic acid, (muriate of tin) 
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| which may be purchased of the drysalters. The 


mixture affords a fine red precipitate, which is the 

article required. Р 
Ву precipitating by alum instead of muriate of 

tin, another kind of lake is obtained. 

Various coloured lakes may be obtained by 
digesting fine Brazil wood in acids, filtering the 
solution, and precipitating with alum and Ammo- 
nia, or alum and potass. Ammonia, however, 
gives the finest lakes. C. D. T. 

Waterproof Cloth.—India rubber is decidedly the 
best material for waterproofing articles of all kinds, 
and must be applied in solution. The best solvent 
adapted for common purposes is Naphtha, and the 
purer the better. One gallon of naphtha will dis- 
solve about ten ounces of the rubber. The manner 
of solution is as follows. The rubber cut into very 
small] shreds is put into the naphtha and left till it 
becomes very soft. The vessel containing the sol- 
vent is then gently warmed (a steam bath is best) 
and stirred about until the solution is quite free 
from any undissolved pieces of rubber, and is of an 
even consistency, similar to honey. It is then fit 
to be applied, like any other varnish, with a brush 
to the articles to be rendered waterproof. It will 
soon dry, and will not impair the flexibility of the 
article, or be greasey, or have any unpleasant 
smell. C. D. T. 

Fireworks.—Coloured Fires, —Sir, I beg to inform 
“ A. B. Y. Z.," that he may manufacture different 
coloured fires as follows: 

A Blue Fire.—Eight ounces of meal powder, 
four of saltpetre, three of sulphur, and three of 
zinc filings. 

Green Fire.—Sixteen ounces of meal powder, 
three of copper filings. 

Red Fire.—Forty parts of dry nitrateof Ammonis, 
thirteen parts of finely-powdered sulphur, five parts 
of chlorate of potass, four parts of sulphurret of 
antimony; mix intimately in a mortar; the chlo- 
rute of potass should be powdered separately. 

Spur Fire.—Nine ounces of saltpetre, four of 
sulphur, and three of lampblack. 

The above fires are al] very brilliant, and I have 
given the composition of them as made for the 
theatres. N. N. 

ti am 
TO CORRESPONDENTS. 

C. D. Thomas, An article on the Practical Applica- 
tion of Steam to Cabs, would no doubt зил our 
pages. We must, however, read it, before we сап 
make any promise that it shall be inserted. 

We shall make use of the 8 arded us by 
Mr. Watts, 4 pum 


The request of China shall not be forgotten, 
3. W. 's paper on an I: method of Baking, we 
teil endeavour to Jor. š 
Jack's Brother's kind note to Z. Wigo, om Perpetual 

Motion, shall appear nezt week. 

We should be glad to receive a clearer description 

qf an Improved Window Sash—st shail be tnseried. 

C. J. G. had better get ап tatroduction to Jaci 

Хас ; Ае will explain the mechanism of the Drop 
іт. 

A Constant Reader, vert week. 

J.P. Will find a description of the Method of Pre- 
ing a Solution of India Rubber, in one of our 
Numbers, 

Received, H. Barwick.—W. Nichols.—A. B.—John. 

son.— A Chemist, 

Several Queries and Answers must stand over. 

Errata, in last Number— The sí, е to the two 

letters in last column shouid have been C. D. Т. 
And for Hut oil, read Nut oil. 
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ALARUMS. 
To the Editor of the Penny Mechanic. 


SiR,—Observing an article headed“ Ala- 
rums" in the last Number but one of 
your Periodical, has brought to my recol- 
lection, a simple and efficient machine of 
that description, that I made in my youth- 
Jul days, and which perfectly answered 
the purpose for which it was intended, 
viz. (to wake me in the mornings to join 
my companions on fishing excursions); 
aud having ferretted out the description 
of it in one of my old copy-books, 1 here- 
with send it you, togetlier with a diagram 
of the same, hoping you will favour me 
by their insertion, as it is some time since 
you have had a line from 
Brack’s BROTHER. 


DESCRIPTION OF ENGRAVINGS, 


AA is a plank board about six-and-a- 
half feet long, six inches wide, aud half- 
an-inch thick ; which is to be fixed up- 
right against the wall. в is a pinion 
wheel which may be obtained from any 
wooden clock-maker, under the name of 
“alarum pinion;" and from whom may 
also be had the bell c. р is a small lever 
connected with the regulating lever FF 
at one end, and presses against the alarum 
pinion at the other by a small spring c. 
The regulating lever is a piece of wood 
about three feet long, one-aud-a-half in- 
ches wide, and about tive-eighths in thick- 
ness. Оп one end a small weight of about 
three pounds is suspended, and at the 
other a tin cone with a minute perforation 
at its apex, which will contain about five 
pounds of sand (dried and si:ted) placed 
in a notch agreeing with the hours re- 
quired, for the sand to run out, before tre 
machine shall strike off. Тһе slightest 
inspection will now make its operation 
apparent. 

The alarum pinion being wound up by 
its ratchett pully (which is not shown in 
diagram), by means of rope H, is prevent- 
ed from running off by the lever p being 
pressed against it, by the spiral spring c, 
And as it cap only be relieved by the 
weight end of the regulating lever prepon- 
derating, as the sand gradually discharges 
itself, it may be made to strike with great 
exactness, by tineing the distance of the 
cone from the fulcrum, in hours, half 
hours, aud quarters. i 


— 


PERPETUAL MOTION. 

To the Editor of the PENNY MCA ic. 
Sir,—From the tenor of your correspon- 
dent, “ 4, Wigo's letter, in Number 81, 
1 snould to a certainty infer that he has 
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been practising or endeavouring to con- 
struct a machine of the description he so 
confidently fancies will one day be brought 
to perfection. And 1 strongly suspect 
that he has not been successful in his at- 
tempts, and, moreover, that some of his 
friends have been very unkindly, “ abus- 
ing other people's thoughts," which lite- 
rally means that they have laughed at 
him, (and I wonder how the deuce they 
can help it). This is, I suppose, the prin- 
cipal cause of his attacking us “ anti- 
perpetualists.” Z. Міро seems to“ brave 
it all,” for he speaks boldly enough ; in 
the course of his letter he says “now my 
opinion respecting perpetual motion is, 
that it must some time or other come into 
operation, if it may be called perpetual 
motion, fur perpetual motion means to 
last for ever:” which in the very same 
sentence he flatly contradicts, for he 
directly says, * which I think cannot be 
got, for friction must overcome the motion 
presently.“ Now, in the first of these 
lines he states that it must some time or 
other succeed. It is quite plain he is 
positive on that point, but yet he doubts, 
suspects, and then very candidly tells us 
that *it cannot be got;" was ever any 
thing more absurd? except his comparison 
of Perpetual and Temporary, which is to 
follow ; he says, * But if we call it Tem- 
porary Motion it would hit the mark 
much nearer.” From this sentence we may 
readily take it for granted as a tacit ac- 
knowledgment of its impossibility. In 
comparing perpetual with temporary, we 
must allow that in the most ordinary ac- 
ceptation of the words, that their meaning 
is widely different. And in the succeeding 
lines he again contradicts the above, for 
he says, I do not see why a machine to 
continue in motion, while it lasts, cannot 
be made.” So that here again he thinks 
it may succeed, although just before he 
has said, “it cannot be got." Well, he 
voes on again, Some overwise persons 
pretend to say it cannot be come at;" he 
to a certainty is one of these overwise 
persons, for he himself has said, ** it can- 
not be got:" this is odd enough, for I 
suppose both expressions amount to the 
same meaning. And as a kind of finisher 
he says, If they were to set their wits to 
work properly, instead of abusing other 
persons’ thoughts, they would, I have no 
doubt, some time or other find it out.” 
Now, 1 should be very much obliged to 
“Ж. Wigo,” if he would condescend to 
inform me how to ** set my wits properly 
to work," for I truly confess my utter 
ignorance of the proper method. But I 
am afraid that he is butan “ entranced 
and visionary seer,” who has unfurtu- 
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velling on a circular railroad with im- 
mense velocity, and rapidly ascending an 
inclined plane of far greater elevation than 
any hitherto ascended by steam power. 
And these, and various other experiments 
which we saw, convinced us of the truth 
of the opinion expressed by Professors Sil- 
liman, Renwick, and others, that the 
power of machinery may be increased 
from this source beyond an assignable 
limit. It is computed b these learned 
men that a circular ga vanic battery, 
about three feet in diameter, with mag. 
nets of a proportionable surface, would 
produce at least a hundred-horse power, 
and therefore that two such batteries 
would be sufficient to propel ships of the 
largest class across the Atlantic. The 
only materials required to generate and 
continue this power for such a Voyage 
would be a. few thin sheets of copper and 
zinc, and a few gallons of mineral water. 
Whilst the cost of this new motive power 
is merely nominal, it is perfectly safe and 
manageable. There is not a possibility of 
any shock or explosion, and the whole 
machinery might be conducted by a child. 
We hastily announce these important 
features of this incalculably important in- 
vention, preparatory to a more scientific 
and practical elucidation.—New York 
Paper of April 30. 

[As no doubt some of our scientific 
friends may be able to give us some fur- 
ther information respecting the above, we 
shall feel obliged for any communications 
they may be pleased to favour us with 
on the subject. | | 


nately found a loop whereon to hang a 
doubt," for he constantly contradicts him- 
self, like the unlucky “inventor” of the 
two Spiral Spring Perpetual Motion Ma- 
chine, in one of your former Numbers, 
whom our friend “ Brack's Brother," 89 
quickly defeated and anatomised. In 
fact, Z. Wigo’s letter seems written ex- 
pressly for “ Brack’s Brother” to have 
“a slap at,” and as I expect an able re- 
ply fram him to Z. Wigo, 1 have not said 
mach on the matter, having only pointed 
out the contradictions and futility of 
Z. Wigo’s notions. And beg to say that 
Z. Wigo will, ** some time or other" find 
it “no go." And since Brack's Brother 
and I are both © stamped with one iron," 
andeach of us anti-perpetualists, I shall 
take the liberty of subscribing inyself, 
Z. Wigo’s 
« Overwise" Friend, 
Jacks’ BROTHER. 


иә 
WONDERFUL DISCOVERY. 


Ma. Thomas Davenport, & Vermont 
blacksmith, has discovered а mode of ap- 
plying magnetic and electro-magnetic 
power, which we have good grounds for 
believing will be of immense importance 
to the world. He has now machines in 
this city, which go very far to warrant the 
most sanguine anticipations of a total re- 
volution in mechanics. We have not seen 
them, because our other avocations have 
prevented it, but we have read Professor 
Zilliman's description of them, and we are 
convinced from that, that a new era is 
about to commence in these matters. We 
recommend to every reader a perusal of 
the Professor's article on this subject, in 
the “ American Journal of Science and the 
Arts," for April, 1837. In the mean 
time we copy the best account that we 
have seen of the practical operation of the 
machine in this city, from the New Era, 
whose Editor ік ач fait in these things; 
only adding that Mr. Edwin Williams is 
agent for the patentees, and will give all 

uired information on the subject. Who 
Mr. Williams is will hardly be inquired 
by those who know an thing about the 
Annual Register. I. We saw à small 
cylindrical battery, about nine inches in 
length, three or four in diameter, produce 
a magnetic power of about 300 lbs., and 
which therefore we could not move with 
our utmost strength. 2. We saw a small 
wheel, five-and-a-balf inches in diameter; 
performing more than 000 revolutions in 
a minute, and lift a weight of 24 lbs. one 
foot per minute, from the power of a bat- 
tery of still smaller dimensions, 3. We 
saw a model of a locomotive engine, tra- 
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JAMES TAYLOR. 


CONSIDERABLE discussion has taken place 
since the extensive employment of steam 
power as a means of navigation, respect- 
ing the individual to whom the honour of 
first proposing it is due. This has arisen 
in consequence of its having been sug- 
gested more than once by individuals who 
neglected or were unable to bring their 
schemes to perfection, and make them 
practicable. In 1737 a person named Jo- 
nathan Hulls published “а description 
of a new-invented machine, for carrying 
vessels or ships out of, or into any har- 
bour, port, or river, against wind and 
tide, or in'a calm. For which his Ma- 
jesty granted letters patent for the sole 
benefit of the author, for the space of 
fourteen years." This scheme was, how- 
ever, never carried iuto practical opera- 
tion, and the subject appears to have 
been quite neglected until Mr. Taylor, the 
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subject of our present sketch, again drew 
public attention to the matter, and was 
ultimately one cause of steam navigation 
becoming so general and so extensively 
useful. 

James Taylor was born 3rd May, 1758, 
at Lead Hills, in Lanarkshire, and when 
about twenty-seven years of age was en- 
gaged by a gentleman of the name of 
Miller, of Dalwinton, as a preceptor to 
his sons. For some time previous to this 
event, Mr. Miller had been endeavouring 
to employ paddle wheels with vessels for 
the purpose of rescuing them when in 
danger. Taylor greatly assisted his em- 
ployer in bis projects, but observing that 
manual labour was hardly sufficient to 
effect the object required, it occurred to 
him that steam power might be employed, 
and by experiment he soon convinced 
himself of its practicability. Mr. Miller 
then advanced money sufficient for con- 
ducting the experiment on à more extend- 
ed scale, and the result was quite satisfuc- 
tory. In the very excellent, ** exeniplary, 
and instructive biography,” lately publish- 
ed by Messrs. Chambers, of Edinburgh, 
there is a &hort but very elear account of 
the further proceedings of the inventor and 
patron, and from (hat work we learn 
that in November (1787) Mr. Miller re- 
moved as usual to the capital, where his 
song attended the university under the 
charge of Mr. Taylor. The latter, having 
been empowered by his employer to pro- 
ceed about the construction of an engine, 
recommended to Mr. Miller's notice an in- 
genious young engineer named Symington, 
who had attempted some alterations upon 
the steam-engine, and was now residing 
in Edinburgh for his improvement ina 
knowledge of mechanics. 1t was agreed 
that Mr. Symington should form an en- 
gine on his own plan, and that the expe- 
riment should be made in the ensuing 
summer upon the lake of Dalswinton, 
The construction of the engine occupied 
several months, aud was not coinpleted 
at the conclusion of that session of the 
university, so that Mr. Taylor was detain- 
ed in town, to superintend the operations, 
for some time ufter his pupils had return- 
ed with their father to the country. 
When all was ready, he proceeded with 
Mr. Symington to Dalswinton, where, 
on the 14th of October (1788), the expe- 
riment was made in the presence of Mr. 
Miller and a considerable concourse of 
spectators. The boat was a double one, 
and the engine, which had a four-inch 
cylinder, was placed in a frame upon the 
«есі. The experiment was successful 
beyond the most sanguine wishes of any 
of the parties concerned. Тіс vessel 


262 


MECHANIC. 


moved at the rate of five miles an hour, 
and neither was any awkwardness found 
in the connection of the engine with the 
wheels, nor hazard apprehended in any 
considerable degree from the introduction 
of a furnace into so inflammable a fabric. 
The experiment was repeated several 
times during the course of the few en- 
suing days, and always with perfect suc- 
cess, insomuch that the invention became 
a subject of great local notoriety. Mr. 
Miller now formed the design of covering 
his own and Mr. Taylor's joint invention 
by a patent; but, in the first place, it was 
judged expedient, that experiments should 
be made with a vessel and engine more 
nearly approaching the common size. For 
this purpose, Mr. Taylor went to the Car- 
ron Foundry, with his engineer, Mr. Sy- 
mington, and there, in the summer of 1789, 
fitted up a vessel of considerable dimen- 
sions, with an engine, of which the cy- 
linder measured eighteen inches in dia- 
meter. In the month of November this 
was placed on the Forth and Clyde Canal, 
in the presence of the Carron committee 
of management, and of the parties chiefly 
interested. The vessel moved along very 
smoothly for à space beyond Lock Six- 
teen, when, on giving the engine full play, 
tlie flat boards of the paddles, which had 
been weakly constructed, began to give 
way; which put.an end to the experi- 
ment. The paddles having been recon- 
structed on a stronger principle, another 
experiment was made on the 26th of De- 
cember, when the vessel made easy and 
uninterrupted progress, at the rate of 
seven miles an hour. Except in speed, 
the performances on these occasions were 
as perfect as any which have since been 
accomplished by steam-vessels; and the 
project was now conceived by all parties 
to have gone through a sufficient proba- 
tion, so far as the objects of inland naviga- 
tion were concerned. 

The expense of these experiments ap- 
pear to have frightened Mr. Miller, as he 
would have nothing further to do in the 
business; and Mr. Taylor having given 
up the situation of teacher of his children, 
had not the opportunity of urging the ad- 
vantages of his project so much as he 
could otherwise have done. In the year 
1790, while the fame of the experiments 
was still fresh in the public mind, Mr. 
Taylor had some hope of introducing his 
invention with advantage on the Conti- 
uent. Mr. Fergusson, the younger of 
Criagdarroch, iu writing to his father from 
Paris, in the autumn of that year, had ex- 
pressed his belief that Mr. Taylor's 
scheme might he taken up in Germany, 
and threw out a series of queries for bis 
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Clyde Canal. The consequence was, that, 
in 1807, the former gentleman launched a 
steam-vessel on the Hudson, aud, in 1812, 
Mr. Bell another upon the Clyde, being 
respectively the first vessels of the kind 
used for the servioe of the 
new and old hemispheres. Thus, after all 
the primary difliculties of the invention 
had been overcome—when the bark was 
ready, as it were, to start from the shore, 
and waited only for the master to give 
the word for that purpose—did two indi- 
viduals, 
come in and appropriate 
launching it into the open sea. Unques- 
tionably, the merit of these individuals in 
overcoming many practical difficulties, is 
very considerable ; yet it is clear that they 
were indebted for the idea to the previous 
inventions and operations of Messrs. 
Taylor and Miller, and that, if the latter 
gentleman had, in the one instance, been 
inclined, and in the other able, to carry 
their project into effect at the proper time, 
they would not have been anticipated in 
this part of the honour, any more than in 
the suggestion of the paddles and tho 
engine. 


own satisfaction as to its efliciency. On 
the 15th of August, Mr. Taylor, then re- 
siding at Leadeills, received a letter from 
Mr. Fergusson, senior, requesting him to 
come to Drumlanrig (where Mr. Furgus- 
son then was on a visit to the Duke of 
Queensberry), in order to see his son's 
letter. Mr. Taylor answered Mr. Fer- 
gusson's queries in a letter dated Septem- 
ber 25th; and in a reply, dated Paris, 
October 12th, Mr. Furgusson desired fur- 
ther explanations, mentioning at the same 
time that he had hopes of Mr. Taylor's 
scheme being adopted by the emperor, in 
order to lessen the expense of navigation 
up the Danube, which, owing to the cur- 
rent, was very great. For some time Mr. 
Furgusson exerted himself to attract the 
notice of the court of Vienna to the 
scheme ; but all hopes of doing so were 
in time extinguished, in consequence of 
the hostilities which the emperor com- 
menced against France. The correspond- 
ence, however, is valuable, as showing 
that two country gentlemen, neighbours 
of Mr. Miller, and who must have known 
the report of the country respecting the 
origin of the invention, regarded Mr. 
Taylor as the father of its principal part 
—the application of the steam—and ad- 
dressed him as the individual properly 
entitled, as well as qualified, to carry the 
discovery into effect. U 
The indifference of Mr. Miller, the di- 
rection of public attention to the war 
which soon after commenced, and the un- 
favourable situation of Mr. Taylor, in an 
inland part of the country, 
himself to do any thing, conspired to 
throw the project for several years into 
abeyance. At length, in 1801, Mr. Sy- 
mington, who had commenced business at 
Falkirk, resolved to prosecute a design, 
ia which he had already borne an active 
and serviceable part. Lord Dundas em- 
ployed him to fit up a small experimental 
steam-vessel, which was tried on the Forth 
and Clyde Canal, but, causing much disin- 
tegration of the banks, was forbidden by 
the Company to be ever set in motion 
їп. This vessel was laid up at Lock- 
Sixteen, where it remained for a number 
of years. Mr. Symington afterwards en- 
tered into terms with the Duke of Bridge- 
water for introducing steam-navigation 
on his grace's canal; but the death of his 
grace unexpectedly put an end to the ne- 
gociation. 
some time after, Mr. Fulton, from the 
United States of America, accompanied 
by Mr. Henry Bell of Glasgow, when on 
a visit to the Carron-works, waited on 


Mr. Symington, 


and unable of 


and inspected the boat 
which he had fitted up for the Forth and 
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public in the 


altogether alien to the project, 
the honour of 


It appears that Mr. Taylor by no means 


sat tamely by, while Fulton and Bell were 
reaping the credit due to his labours. 


He repeatedly urged Mr. Miller to renew- 


ed exertions, though always without suc- 
cess. When the vast importance of steam- 


navigation had become fully established, 
the friends of Mr. Taylor, who was not in 
prosperous circumstances, urged upon 
him the propriety of laying his claims 
before the government, and soliciting a 
reward suitable to the magnitude and im- 
portance of the discovery. At last, in 
1824, he was induced to draw up a state- 
ment of his concern in the invention of 
steam-navigation, which he printed, and 
addressed to Sir Henry Parnell, chairman 
of a select committee of the House of 
Commons, upon steam-boats. He hoped 
that this narrative might be the means of 
obtaining from the government some remu- 
neration for the services he had performed 
to his country ; but it had no such effect. 
Bowed down by infirmities, and the fruits 
of a long life of disappointments, this in- 
genious man died on the 18th of Septem- 
ber, 1825, in the 68th year of his age. 


етос 


HEAT OF THE EARTH. 
To the Editor of the PENNY MECHANIC. 
SiR,—1t is an established fact that heat in 
air increases as its density, which is forci- 


bly shown by the syringe which produces 
heat enough to ignite German tinder when 
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the air is suddenly compressed, forming 
a most useful compendium to cigar smo- 
kers, particularly whilst skating—for it 
matters not how cold the air, or how quick 
his movements. It is also well known 
that the higher we go the colder the air, 
because of its being more rarefied, and is 
less dense as we go up, hence the eternal 
snow on the summit of lofty mountains, in 
spite of their being nearer to the sun, I 
could extend this, but will go at once to 
the mines—fluids acting on weight always 
according to a column of their height as 
is exemplified in the first principle of 
hodrostatics and hydraulics, it is clear 
that the atmosphere in a mine must be 
denser the deeper we go—therefore ac- 
cording to our first position it must be 
wariner—a few experiments would very 
easily establish the rule, although I am 
not prepared to give an estimate myself. 
Now as to the hypothesis which main- 
tains that the earth's centre being at a red 
heat is the cause of the mines being warmer 
the deeper we go, 1 should at ouce aban- 
don it for this reason; first, because we 
have proofs that our highest mountains 
апа aeronautical ascents approach the sun, 
(the source of heat) much nearer than the 
bottom of our mines do to the centre of 
the earth, still we feel a most sensible 
difference, the very contrary to what we 
ought to expect. Now after all when we 
reckon the greatest depth of a miue, and 
compare it to the earth's semidiameter 
it is as the thickness of a leaf, or sheet of 
paper, would be to a voluminous work, 
say the Encyclopedia Londinensis com- 
plete. Really this seems to me too trifling 
un approach to the carth's centre to cause 
any sensible difference in heat. This is a 
point much discussed on the Continent at 
this moment, and I hope I shall be able to 
supply your correspondent “W. E. S." 
with his required answer, if none of your 
readers should do so before me. 
I am, Sir, 
Yours obediently, 
P. H.D. 


[The density of the air does not affect 
its actual heat, although from its contain- 
ing a greater quantity of oxygen in a 
smaller space than it usually occupies, it 
may afford more heat to animals during 
respiration. It is the sudden compression 
of the air by the syringe as mentioned by 
our correspondent, that causes the evolu- 
tion of heat. All bodies when compressed 
into a smaller space than they usually oc- 
cupy give out heat. 1f we mix sulphuric 
acid and water together, heat is given out 
because the mixture becomes more dense 
than either the acid or the water sepa- 
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rately, but after a short time the mixture 
cools down to the same temperature as the 
liquids before they were mixed. We do 
not therefore think the mere density of the 
air will account for the heat of the earth 
in mines, —Ep. P. М.) 


— m 
CONVERSION OF SALT WATER INTO 
FRESH. 


To the Editor of the Penny Mechanic. 


Six, I met the other day with an extract 
from Commander Hoss's work of his late 
expedition for the recovery of the whalers, 
respecting the easy mode he resorted to 
for the forming of salt water into fresh. 1 
am sorry I neglected to make а copy of ` 
the extract; butit is very likely yot have 
seen this accouut. 

What I remember of the circumstance is 
simply this. An iron tank is placed on 
deck. A leaden pipe is then introduced 
into the tank conveying the steam from 
the galley boilers; whilst the steam con- 
tinues to pass into the tank, it is kept cool 
by applying wet swabs to its exterior. In 
this way sixty gallons of water (as pure 
as that from a spring), were procured 
daily, being more than suflicient for the 
consumption. 

You are aware, Mr. Editor, that even 
madness is occasioned from the want vf 
water on ship-board; and vou will do 
great service to humanity by your remarks 
on this useful and simple improvement. 
If you will add any observations on the 
evaporation or precipitation of the salt, 
&c. &c. 

You will further oblige, 
A Constant READER. 


[Dr. Arnott in his Elements of Physics, 
Vol. i1. part one, page 98, suggests a very 
ingenious, and we think practical way of 
obtaining fresh water from salt. Suppose 
any two air-tight vessels, of large size, 
communicating by a tube furnished with 
a stop-cock ; then, if one of the ves:els 
were filled with salt water, and were 
heated by being exposed to the sun, (its 
surface being blackened to absorb heat, 
and protected by glass from the cooling 
effect of the nir), aud if the other vessel 
were made a vacuum, by pumping out 
from its bottom the water with which it 
had been previously filled, and were then 
kept as cold as possible by wetted cover- 
ings and a current of air: on opening the 
stop- cock of the tube communicating with 
the two vessels, vapour would pass over 
from the warmer vessel to be condensed 
in the colder, and there would be a dis- 
tillation from the sea-water by the natural 
action of the sun alone, of a water per- 
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fectly fresh and pure. Cases have oc- 
curred where a knowledge of this fact 
would have saved shipwrecked crews from 
perishing by thirst; and there are rocky 
islands in the ocean where there is no 
supply of fresh water, but from precarious 
rain or importation from abroad, but which 
might be rendered pleasantly habitable 
by the adoption of such a means.] 


— —— 


MISCELLANIES. 


Red-coloured Sea.—The conclusion of 
the short note on this subject, in Number 
30, was accidentally omitted. Although 
the water taken up in a bucket as de- 
scribed, appeared quite transparent, yet a 
faint purple tinge was visible, when a 
few drops were placed upon a piece of 
white china, and moved rapidly bäck- 
wards and forwards in the sunshine. A 
moderate magnifying glass proved that 
these little red dots, which with great at- 
tention could be perceived with the 
naked eye, consisted of Infusoria, which 
were of a spherical form, eutirely des- 
titute of all external organs of mo- 
tion. Their very lively motions were 
only npward aud downward, and always 
in spiral lines. The want of a power- 
ful microscope precluded a more minute 
examination; and all attempts to pre- 
serve some of the animals by drying a 
drop of water on paper, failed, as they 
seemed to dissolve away. They were ex- 
tremely sensible to the effect of nitric 
acid ; for a single drop mixed in a glass 
of this animated water, put an end, almost 
instantaneously, to the life of millions 
that it contained. Poeppig, from whose 
travela this account is taken, says, that 
he sailed for four hours, at a mean rate of 
six English miles an hour, through this 
streak of coloured sea, which was seven 
miles broad, before he reached the end of 
it; and its superfices must therefore have 
been about 168 English miles square. If 
we add, that these animals may have been 
equally distributed in the upper stratum 
of the water, to the depth of six feet, we 
must confess that their numbers infinitely 
surpassed the conception of the human 
understanding. 

Thames Tunnel.—At a late meeting of 
the Institute of Civil Engineers, Mr. 
Brunel gave an account of the Thames 
Tunnel. He explained the nature of the 
formeroperations of Vazie and Trevethick, 
by whom a tunnel five feet in height, two 
feet six inches in breadth at the top, and 
three feet at the bottom, had been carried 
more than 1000 feet. But in 1808, the 
river broke in upon it, and the work was 
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irretrievably lost. It was from the data 
furnished by this operation, that his opi- 
nion of the practicability of the present 
undertaking was formed. Тһе present 
excavation is thirty-eight feet in breadth, 
and twenty-two feet in height, and the 
support which is requisite for the ground, 
is furnished by the shield. The shield 
consists of twelve parallel frames ranged 
side by side, each frame being divided 
into three cells or partitions, by two floors. 
Mr. Brunel explained, by reference to 
drawings, the adjustment of the floors, the 
contrivances by which each frame was 
made to derive support from, or assist in 
supporting its neighbour, as necessity 
might require ; and the manner in which 
it was advanced. Each frame stands on 
two legs, and advances, as it were, by 
short steps ; having, for this purpose, an 
articulation very like that of the human 
body. The advantage of the system of 
building by rings, which he had adopted, 
had been fully demonstrated by the fact 
of the brickwork haviug sustained two 
eruptions, and yet exhibited no symtoms 
of rupture. The chasm formed at the last 
eruption absorbed more than 80,000 cubic 
feet of clay bags, before the workmen 
could re-enter the works. The greatest 
inconvenience under which they laboured, 
was the want of a drain: they had at- 
tempted to make one—but, getting into 
the stratum of quicksand fifty feet thick, 
which is at a small depth below them, 
were obliged to abandon the project. 
The land springs were a great source of 
annoyance; many of these were extremely 
offensive, and produced cutaneous erup- 
tions, and were a great source of annoy- 
ance to the workmen. The difficulties of 
the work are vast, but there could be no 
doubt, but that in time they would be sur- 
mounted: the progress at the present 
point is necessarily exceedingly slow. 
The increase of the water informs them of 
what is going on above, and they guard 
against it accordingly. They had been 
much troubled by the unusually high 
tides of the present spring; the chanye 
from low to high water is exceedingly 
trying ; in the natural ground it is usually 
attended with an increase of water, but 
in the ground made with clay bags, with 
a diminution. The works had advanced 
127 feet since the introduction of the new 
shield. Some inquiries were made on the 
means adopted for ventilating the works, 
and considerable discussion took place on 
the methods of ventilation by rarefaction 
and condensation—that is, by drawing 
out or forcing in air. Mr. Brunel stated, 
that respiration and the pulse were slower 
in the diving bell, where condensed air 
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stances. 


Shoes and Gloves.—M. Say estimates 
the number of shoes made in France at 
oue hundred million, and the salaries of 
the workmen at three hundred million of 
francs every year. The value of leathern 
gloves manufactured in France, annually 
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was breathed, Шан under other circun- | 


QUERIES. 
Ta the Editur of the Penny Mechanic. 
Red-Coloured Ivory.—Sir, In consequence of sé- 


veral ineflectual attempts having been made tu 
Dye Ivory an Uniform Red Colour, I should feel 
much obliged to any of your readers if they could 
inform me how it can be done; and if any, what 
mordant it would require? 
an early number of your valuable little work will 


The insertion of this in 


Евов RUBRUM. 


much oblige 


amounts to thirty million of francs. The 
establishments of this kind in Luneville 
alone, employ ten thousand workmen. 
‘ngland takes from France 1,500,000 
pairs every year. 


The Tee-totalers.—A gentleman of our 
acquaintance diniug with a strenuous ad- 
vocate of tee-totalism lately, in the course 
of conversation, observed, * You consider, 
then, do you, that I am to regard even a 
glass of ale as my enemy?” © Most cer- 
tainly,” was the reply. Then,“ said the 
gentleman, deliberately taking his glass 
and bowing to his friend, * I am com- 
manded to love my enemies," and with 
that drank its contents. 


S1R,— When different earths are mixed together 
they become either hard, or soft, according to their 
nature; and having generally found blacking, and 
other bottles to approach the hardness of some 
stones, and to be even harder than many, I should 
be obliged if any of your correspondents can inform 
me of the nature of the composition of which these 
bottles are made, as I wish for something of the 
kind for the purpose of an invention. 

Jam Your obedient Servant, 
TiLzs. 

Baking Provisions.—A correspondent has written 
to us suggesting a plan by which he thinks a very 
important culinary operation, “ baking,” can be 
performed at home, over a common fire, as well as 
in the oven ofa bakehouse. He proposes “а short 
iron oven, made like a saucepan, with an outside 
sheet of iron to keep the sides from getting cool." 
The heat and smoke should pass between the oven 
and its case." For those who have not the conve- 
nience of a kitchen range with an oven, something 
of this kind, if manufactured cheaply, would no 
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INSTITUTIONS. 


LECTURES DURING THE WEFK. 


London Mechanics“ Institution, Southampton- 
buildings, Chancery - lane.— Wednesday, June 
14, Colonel Thompson, M. P., on National Feo- 
nomy.-— Friday, 16, N, F. Zaba, esq., on the Lite- 
rature of Poland, both at half- past eiglit. 

Aldersuctc-slreet I nslitution— Wednesday, June 14, 
Т. hing, esq., on the Nervous System of Man, at 
eight. 

Eusiern Alhcnaum.—Wednesday, June 14, C. John- 
зоп, esy., Second Lecture on the History of An- 
tiquities of Stepney, at eight. 

Poplar Institution, East India Road —Tuesday, 


June 13, Dr. Birkbeck, on the Measurement of 


Time, at eight. 


Suciely of Aris, Adelphi.—Tuesday, June 13, H. 
Wilkinson, esq., on the Manufacture of Sword 
Blades, at eight. 


Eastern Lilerary and Scientific Institution, 88, 
Hackney-road,—Tuesday, June 13, J. D. Holme, 
esq., on the Science of Phrenology, at eight. 

Mutual Instruction Suciety, Great Tower-street.— 
Monday, June 12, Mr. Robinson, an Essay on 
Suicide, at eight. 

Kentish Town Mutual Instruction Society.—Mon- 
day, June 12, Mr. Oakes, on Geography and 


Chronology as connected with History, at half- 
past eight. 


Mechanics’ Institution, New Road, near Gower 
Street.—Tuesday, June 13, Mr. Kisson, on the 
Production, Accumulation, and Distribution of 
Wealih, at eight. 

Finsbury Mutual. Instruction Societ y.— Tuesday. 
Juue 13, Mr. Dalton, on Chemistry, at half-past 
clt. 


— — — 


dents of the Royal Academy of 
become candidates for the medal offered in the dif- 
ferent schools of that institution. 


doubt be found exceedingly useful. 


ANSWERS TO QUERIES. 


To “ G. D. B."— Royal Academy.—None but stu- 
ainting, &c., can 


-larums are to be obtained as low as 12s. each, 


at N. Vogt's, 26, Cleveland Street, Fitzroy Square, 
(German Clock Vender) They keep excellent time 


when regulated. I have one that has not altered a 
minute for the last six months. They will give 
the alarm at any time, which may he removed, 


or put on at pleasure, without impeding the cloek's 
motion. P. H D. 


Сана — „жэ: 


TO CORRESPONDENTS. Š 
M. N.'s Improved Paddle Wheel, vwepneil find room 
Jor. 


1/ Mr. Cowell will be kind enough to forward the 


drawing, it shall be inserted. 

C. C. W. The drawings and descriptions of an Im- 
proved Safety Lamp and Pin Diill, shall appear 
the first opportunity, 

The lettess af G. P. P,; S. W.,; and Thos. Mathews 
on Perpetual Motion, shall be attended to. 

The letter on Railway Tunnels, shall be inserted. 

We cannot promise immediate insertion to the letter 
on Lightning Conductors, ӛш it shall not be for- 
gotten, 

The drawing and description of Payne's Floating 
Соҝт Dam, shall receive our carty attention. Also 
the plan for rescuing persons from the lee. 


The paper on the Fly Wheel will most probably be 


inserted, . 

A Birmingham Mechanic. The work referred to 
may be obtained, at the reduced price of Rs. Gd. 
through the medium of our Printer, opposite 


Palmer Terrace, Holloway Road. 


The letter on the New School of Design, shall appear 
мегі week, 


—— 


London: Printed at the Holloway Press, by D. A. 
DoubNEv: published by BERGER, Holywell- 
street, Strand ; and may be hadof all Booksellers 
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STEAM BOILER EXPLOSURE. 
- ACCIDENT AT HULL. 


CoNsIDERING the immense number of steam 
vessels that are employed in this country 
for the purpose of voyaging, it will no 
doubt appear surprising to persons not 
well acquainted with the mechanism of 
the steam-engine, that accidents of any 
importance so seldom occur. It is a grand 
example of the intellectual power of man 
that he can regulate and control one of 
the most powerful forces yet discovered 
—that it can be made to minister to all his 
wants, and afford him pleasures far sur- 

assing even many of those described in 
^ustern Fables. This giant power, how- 
ever, sometimes shows its strength, tearing 
and destroying in its fury all the trammels 
by which its power had been confined, and 
producing a scene of devastation and mi- 
sery that can only be imagined by those 
who have witnessed such occurrences. 
A frightful case of this kind has lately 
occurred. The Union, steamer, which 
plies between Hull and Gainsborough, on 
Wednesday morning, the seventh instant, 
was just on the point of starting from 
Hull, when on a sudden the boiler burst. 
The sides of the vessel were instantly torn 
asunder, fragments of the boiler and en- 
gine were scattered with a prodigious 
force, in all directions, and splinters of 
the deck, and portions of the luggage, 
with the mutilated remains of the unfor- 
tunate persons who happened to be on 
board at the time of the accident, were 
hurled into the water and on the shore, 
wounding those who happened to be near, 
and who had avoided being scalded by 
the steam as it escaped. 

For the following additional particulars 
of the accident we are indebted to our 
excellent contemporary “Тһе Сире,” 
one of the cheapest and best newspapers 
published. The explosion took place at 
five minutes past six o'clock in the morn- 
ing, and as the vessel was just on the 
point of starting, nearly all the passengers, 
as well as many of their friends, were on 
board. 1t is calculated that not less than 
sixty persons were in the fore and after 
cabins : most of whom were drowned. The 
report caused by the explosion was of the 
most frightful nature, and was heard at a 
most incredible distance from the place 
where the accident happened. The vio- 
lence of the explosion may be imagined 
from the following circumstances. A 
porter, in the employ of the Dock Com- 
pany, who was on board, was blown an 
immense height into the air, and fell on the 
top of a house three stories high. His muti- 
lated remains rolled down the gable end of 
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the roof to the spout, from whence he had 
to be taken down ; of course he was dead. 
Mr. Chatterton, an extensive brewer of 
Hull, was sent with great violence across 
the jetty, against the yard arms of the 
Albatros steamer, which was lying on the 
other side of the pier, and he then fell on 
the gratings of that vessel. On being 
picked up he was found to be a corpse, 
his head being fractured in a dreadful 
manner. A great number of other persons 
which happened to be ondeck were killed 
by being thrown with great violence to a 
considerable distance. A two-stone weight 
was thrown over the ends of the houses 
into Wellington-street, a distance of not 
less than seventy yards; several bags of 
flour, weighing twenty stones each, were 
forced into the air, a very great height; 
and a truss of goods, which had been 
blown up, fell with such violence into the 
slated roof of an adjoining house as to 
break it in. 

The cause of the explosion has not been 
clearly ascertained, but one of the very 
few persons who escaped, a Mr. Taylor, 
states that from the sound produced һу 
the passage of the steam through the 
safety-valve at the time he entered the 
vessel, he is convinced that there was not 
sufficient water in the boiler. We have 
no doubt on our own mind that this was 
the cause of the accident. An explosion 
of a boiler may proceed either from the 
steam within it obtaining a greater ex- 
pansive force than the boiler will bear} 
or it may take place in consequence of the 
decomposition of the water, by which a 
highly explosive gas is generated, which 
is sufficient to produce all the effects we 
have just described. 

An explosion from the first of these 
causes will not take place if proper atten- 
tion is paid to the safety-valve. This 
valve is intended to prevent accidents of 
this kind. It opens outwards, and is 
kept pressed down by a weight, which is 
regulated according to the strength of the 
boiler, so that the force that is suflicient to 
raise the valve and allow the steam to 
escape, is much less than what would be 
required to burst the boiler; whenever, 
therefore, the steam acquires a certain 
pressure the valve opens and the steam 
blows off. All danger of explosion is thus 
prevented. It frequently happens, how- 
ever, that the valve gets out of order; И 
тау be loaded too heavily, when of course 
it is useless. It is customary to lave а 
second safety valve in large boilers, Par, 
ticularly in those of steam-boats; an 
this valve is inclosed in a box,and locked 
up, in order to prevent persons meddling 
with it, aud to prevent accident in case 
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the other valve should get out of order. 
Notwithstanding these precautions, how- 
ever, accidents do occasionally take place, 
although they are seldom or never attended 
with such disasterous consequences as 
those that are produced from the cause we 
are about to describe. 

Water is composed of oxygen and hy- 
drogen gases, mixed together in a certain 
proportion, and when water is suddenly 
exposed to great heat it is decomposed 
into these gases: and if a light be then 
introduced into the mixture, it explodes 
with great noise and violence. It is this 
mixture of the gases that is used in pro- 
ducing the very brilliant light that is used 
for the oxyhydrogen microscope, with 
which most of our readers are no doubt 
familiar. Now, if & boiler is allowed to 
become nearly empty, the fire will cause 
those parts of it not covered by the water, 
and exposed to the action of the fire, to 
become red hot, and directly any motion 
of the vessel brings a portion of the water 
into contact with this red hot surface, the 
water either immediately flashes into 
steam, of immense power, or is decom- 
posed, and the dangerous gaseous mix- 
ture we have described is formed, and 
explodes ; the result is the destruction of 
the boiler, and every thing surrounding. 
Mr. Douglas, the inventor and patentee of 
a steam boiler intended te prevent these 
accidents, in his letter on the subject in 
our 32nd Number, page 250, says, “the 
formation of the explosive gases is the 
cause of all the explosions of steam-boilers, 
and not steam, as erroneously imagined.” 
Mr. Douglas has had much experience on 
this subject, and is entitled therefore to 
be considered as an authority, and in the 
present instance, from the tremendous 
force with which the boiler burst, there 
ean be no doubt that the accident was oc- 
casioned by the explosion of the mixed 
gases, produced by the decomposition of 
the water. We think great blame must 
attach to somebody. To have so little 
water in the boiler just before starting 
shows great negligence. It is necessary 
that a boiler should contain four or five 
times as much water as what is converted 
into steam every hour, and if this is not 
attended to there is constant danger of ac- 
cident. It would perhaps be unfair to 
ғау any thing more at present respecting 
the conduct of the engineer, but we hope 
the accident will be the means of drawing 
the attention of the profession to the many 
proposed improvements in steam-boilers, 
some of which we are sure might be 
adopted with advantage. One of these 
improvements is described in Number 7, 
of the Penng Mechanic, to which we beg 
to refer our readers. 
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THE STEAM ENCINE. 
BO. Ix. 


IN physical science discovery has always 
been progressive. We have instances, it is 
true, in which this appears not to have 
been the case—where the most trifling cir- 
cumstance has been sufficient to excite in 
the mind of a philosopher a train of 
thought that led him onwards to discove- 
ries the most brilliant and unexpected that 
could be imagined. The well-known 
manner in which it is said Newton was 
first led to a perfect understanding of the 
principle of gravity, might be adduced as 
an example : but though the falling of an 
apple might be the immediate cause of 
the wonderful discovery that will immor- 
talize his name for ever, yet, had it not 
been for the laborious exertions of pre- 
ceding philosophers, who had carefully 
noted down and accumulated a vast num- 
ber of facts, which it only required the 
theory of Newton to explain, he never 
could have made the discovery he did. 
If we search the annals of every science, 
we shall find in all, that before any grand 
discovery of an unknown law took place 
—before any phenomena the cause of 
which was unknown, was clearly ex- 
plained—that a numher of facts had been 
accumulated—a number of observations 
had been made, and then the master mind 
arose, some surpassing intellect who per- 
ceived the connecting links of the chain 
by which these apparently isolated facts 
were connected together, and who grasp- 
ing in his capacious mind the rationale of 
the whole, propounded the laws to which 
they were ull subject, and which they all 
obeyed. 

In the History of the Steam-engine we 
have an illustration of these remarks. We 
have seen how gradually the stock of 
knowledge relating to the wondrous ma- 
chine was accumulated; how gradually 
the engine was improved; and how on a 
sudden the genius of Watt burst forth, 
and converted what had previously been 
little more than a philosophical toy, into 
one of the mightiest agents for human im- 
provement that has ever been employed. 
In his mind's eye Watt perceived even 
more than the poet ever did. His ima- 
gination acting on the materials that had 
been provided by those who had preceded 
him, enabled him to design and execute 
the various improvements in the old steam 
machinery which really made the steam- 
engine, and to obtain for himself a name 
more glorious than has ever yet been 
gained by warrior or by statesman, and 
that will endure as long as mankind shall 
remember their greatest benefactors, or ap- 
preciate that civilization which the steam- 
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engine has done so much to diffuse, and 
will be the chief means of extending and 
preserving. 

The great fault of the atmospheric-en- 
gine, described in our last paper on this 
subject, was that it required an enormous 
quantity of fuel in order to keep it in pro- 
per action. This will perhaps be best un- 
derstood by referring to the common glass 
atmospheric apparatus. The principal on 
which it acts is the same as that of the at- 
mospheric-engine. The water in which is 
converted into steam by the heat of the 
spirit-lamp, and accordingly drives up 
the piston rod. Before this can take 
place, however, it is necessary that the 
cylinder itself should be raised to the 
same temperature as the steam, otherwise 
it would condense the steam into water. 
When we remove our finger from the top 
of the piston, and allow the steam to 
escape, as the piston-rod in this instru- 
ment is made hollow, the pressure of the 
atmosphere drives the rod down, and at 
the same time cools the cylinder. In the 
atmospheric-engine the descent of the 
piston was accomplished by injecting a 
quantity of water into the cylinder, by 
which means the steam was condensed. 
As water when relieved from the pressure 
of the atmosphere will boil at atemperature 
considerably below the ordinary boiling 
point of 212? ; it was soon found that the 
condensing jet was not suflicient to pre- 
vent the formation of a vapour that im- 
peded the descent of the piston; and ac- 
cordingly a sufficient quantity of cold wa- 
ter was obliged to be introduced in order 
to cool the cylinder and condense the 
steam below 100°. The waste of fuel from 
these causes will at once be understood. 
A great quantity of steam was wasted in 
heating the cylinder before an effective 
stroke could be ob:ained, and then the 
cylinder was obliged to be cooled so much 
that the process of heating it had to be 
effected every time the piston was raised. 

In 1763, Watt, who wasa mathematical 
instrument maker to the University of Glas- 
gow, received a model from the Natural 
Philosophy class, of an atmospheric steam- 
engine that they required to be repaired. 
He had previously had his attention di- 
rected to the steam-engine by Dr. Robi- 
son, but experienced so many difficulties 
in attempting to improve it, that he had 
neglected it for other more important oc- 
cupations. Now, however, that he had 
the opportunity of experimenting upon 
an atmospheric-engine, he did not fail to 
do so, and being wiser from his previous 
unsuccessful attempts, he conducted his 
experiment with more skill. The first 
circumstance that attracted his attention 
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was the one just hoticed; the great waste 
of steam in working the engine. This he 
attempted to remedy by constructing the 
cylinder of materials that were bad con- 
ductors of heat, such as hard baked wood 
soaked in oil, &c. He soon, however, 
perceived, on considering the structure of 
the engine, and the circumstances under 
which it worked, as we have just describ- 
ed them, that it could not be made to ac- 
efficiently without a very great waste of 
steam. After reflecting on the matter at- 
tentively, it occurred to Watt that this in- 
convenience might be remedied if the 
steam were condensed in some other 
vessel than the cylinder. In this case the 
cylinder might always be maintained at 
a temperature that would not condense 
the steam, while the condenser itself could 
be kept cool, and thus effect the object 
required without its being necessary to 
make any change in the temperature of 
the cylinder, For this purpose Watt pro- 
posed to provide the engine with a sepa- 
rate vessel, to which an air pump should 
be attached, so that a vacuum might be 
produced in it. This condensing vessel 
was to be connected with the cylinder by 
a pipe supplied with a stop-cock, and 
whenever this cock was opened, of course 
the steam would rush out of the cylinder 
to fill the vacuum in the condensing 
vessel. This vessel was kept at a low 
temperature, being surrounded with oold 
waters and a jet of cold water was also 
furced into it every time the steam was 
admitted. By these means the steam was 
immediately condensed, and thus one 
grand improvement in the working of the 
engine was accomplished. Watt states 
that directly the idea of condensing the 
steam іп a separate vessel occurred to him, 
the other details suggested themselves so 
quickly that he was enabled at once to 
submit hís speculations to the test of ex- 
periment. A second improvement was 
made almost simultaneously with the first, 
As the steam was condensed of course 
water accumulated in the condenser ; and 
a quantity of air entering along with the 
condensing jet, prevented in some mea- 
sure the descent of the piston ; it was ne- 
cessary therefore to have some mode of 
removing both the water and the air ás 
fast as it accumulated. To effect this, 
Watt added an air pump to the engine, — 
it was fitted to the condenser, and the 
piston of the pump being made to rise and 
fall by the motion of the beam, a very 
good vacuum was constently kept within 
the condenser, which by meens of the cold 
water surrounding it, condensed the steam 
directly ít entered, and an immense saving 
of fuel was thus effected. 
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down in it, would have this advantage 
over a rope, that the canvas could not slip 
through his hands, and his feet and knees 
would have hold of the canvas to regulate 
his descent; besides if persons held the 
bottom of the canvas from the ground, 
a dog might be thrown dowh without 
danger, as an experiment, Ew 


FIRE ESCAPES. 
To the Editor of the PENNY MECHANIC. 


Sin, — The establishment of the society for 
the preservation of life from fire, 1 consi- 
der must have proceeded from the best of 
motives, and its exertions are most laud- 
able; what I am going to write is there- 
fore with the most friendly intention. 
The institution like most societies at their 
commescement, must have во much to 
learn, as well as teach, that I make 80 
bold as to throw out some hints on that 
subject. One of its objects is to call forth 
the. ingennity of persons to invent ma- 
chines for the purpose. Should not the 
society by every possible means encou- 
to bring forward their con- 

trivances, and try them in comparison 
with what the society possesses? Should 
they not appoint one person in particular, 
as the maker of their machines who sym- 
pathised with the institution, and who 
would receive such notices as occurred to 
persons on the subject? Should they not 
make regular reports as to the merits or 
defects of the contrivances, how far they 
are superior, or if superior at all, toa 
common ladder? Otherwise they may 
place reliance on machines, rather becauso 
they are ingenious, than applicable. 
Should they not bave a place of deposit 
fer all models? Should they not have 
a quarterly lecture on the subject, and 
require a certain number of the police 
from each district of the city to attend 
them? One of the desiderata in these 
matters seems to be that the contrivances 
should be moveable with facility, as а few 
minutes sometimes are of consequence. 
The most simple contrivance known 
which may be carried by one man, is a 
m a pole, so put it up to & person's 
indow from the street. it may be said 
a woman would not think of coming down 
by such means ; that may possibly be the 
cage, but that is no reason why such an 
itus should not be at hand, for there 

ab mem that would avail themselves of 
suh means, and possibly some women, 
Law an account of a woman who 
saved Ber life by coming down by aid of 
the fort Another contrivance I 
consider: very simple and easily carried 
(әде put әр to a window by means of a 
pole, And so tie a long canvas bag, such 
| ou pes made use of for carrying a cit- 
— Jom of air in the holds of ships. To 
make И strong enough, there must be run 
ік бо canvas, lengthwise, strong cord, or 
, New. it appears te me if such а 


eamens Sabe, (if š s use the expression) 


— 
A FIRE-PROOF DRESS. 


A Signor Sebastiano Botturi, from Brescia, 
in Italy, on Thursday exhibited a fire- 
proof dress, in which he enveloped him- 
self, and passed through a small cottage 
or shed, erected for the occasion, in the 
grounds of Cremorne-house, and set on 
fire for the purpose of provin the incom- 
bustibility of his invention. Ihe shed was 
constructed of thin wood and spars, and 
crammed with straw and dry chips. The 
experiment was advertised to take place 
at half-past three, but it was half-past 
five before the shed could be prevailed 
upon to blaze with sufficient fury for the 
proof of his sal amander-like qualifications. 
The Signor, when clothed in his fire-proof 
habiliments, bore some resemblance to à 
Polar bear on its hind legs ; his head was 
covered with a curious kind of gear, 
something like a conical сар; it had two 
glass eyes, or rather windows, which 
glared without speculation on the com- 
pany. There was also a snout or chimney 
for the purpose of respiration. This last 
apparatus made the whole a most gro- 
tesque exhibition. The dress was plas- 
tered with a sort of compound resembling 
a mixture of grease and mortar, but, as 
this is the secret of the contrivance, it is 
impossible to describe what it really was. 
As soon as the flames had sufficiently 
seized on the shed, the Signor boldly en- 
tered at one end, and made his exit at 
another, repeating this feat several times 
without injury.—Times. 


— — 


SCIENTIFIC JOURNALS. 


The Londen and Edinburgh Philosophical 
Magazine for June 1837. 


Tue greater portion of the present Num- 
ber is occupied with papers on subjects 
connected with Galvinism and Electricity. 
One by Dr. Andrews “ on the thermo- 
electric currents developed between me- 
tals and fused salts," contains an aecount 
of some very interesting experiments that 
have been made by the writer, in illustra- 
tion of the subject. A paper by Mr. 
A. Essex, on the art of painting in enamel 


tead in a three- Г 
willalso be feund to deserve an attentive 


ув: fas to а 
och, a persou in lotting himself 
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perusal: the whole process is well de- 
scribed. The writer remarks that the 
power of resisting decay, renders enamel 
a valuable medium for conveying down 
the stream of time the likenesses of cele- 
brated individuals. Some rude specimens 
of vitrified celours have been found in 
Egypt, which have existed between two 
and three thousand years, but which still 
appears as fresh as if they were but the 
production of yesterday. Portraits, whe- 
ther executed in oil or in water colours, 
change in a comparatively short period, 
the rosy tint, becoming pale, and the high 
tint, sallow; and where the delicate 
transparent tints shed their deepening 
beauty, opacity gradually supervenes. 
But those which are fixed in enamel will 
carry on unchanged, to a period iudefi- 
nitely remote, the most delicate as well as 
the richest tints originally imported by 
the artists ; and as he left the portrait of 
the sage, the poet, the warrior, and the 
beauty, so will they remain, when even 
the marble which pourtrayed their forms, 
or told their history, may have crumbled 
into dust. The botanist will find two 
short articles of much interest; one “ оп 
the supposed absorbent powers of the 
cellular points or spongioles, of the roots 
of trees, and plants ;" and the other on 
* the rise of the sap." M. Dutrochet, if 
we mistake not, first gave weight to the 
opinion that the nutriment which trees 
and plants derive from the soil in which 
they grow, is taken up exclusively by the 
cellular extremities of their roots, which 
from their texture have been called spon- 
gioles. The theory of Endosmose and 
Exosmose, er the supposed explanation 
of the peculiar circumstances connected 
with the absorbent power of organized 
membranes, depend in a great measure 
for support on the imagined absorbent 
power of these spongioles; but in the 
paper before us, Mr. Knight denies that 
they do absorb, and says that from a great 
variety of experiments he is led to believe 
it is through the albumham alone that the 
ascending sap passes, and as spongioles 
do not contain albunious fibre, they exer- 
cise no influence whatever. There are 
several articles of information connected 
with chemical science in the present Num- 
ber, but we have not space to notice them 
at length. 


The Repertory of Patent Inventions. 


This excellent work maintains the high 
reputation it has deservedly acquired as 
a journal of scientific information. The 
present Number contains specifications, 
well illustrated, of seven patents, besides 
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much useful intelligence. The first patent 
described is that granted to Mr. John 
Pickergill, for an improved method of 
applying Indian-rubber to fabrics. Ас- 
cording to the ordinary method of making 
water and air-proof fabrics by the aid of 
Indian-rubber, whether laid in a thin 
layer or coating, on one side of a fabric, 
ог a surface of Indian-rubser, between 
two thicknesses of fabric, the same has 
been performed by dissolving Indian- 
rubber, by means of naptha, or other che- 
mical solvents, which bringing the Indian- 
rubber into a fluid state, it is spread over 
the fabric to be rendered waterproof ; and 
when the same is intended to be a layer of 
Indiau-rubber, between the two surfaces 
of fabric, the fabrics being covered by a 
brush or similar means, with the dissolved 
Indian-rubber are stuck together by pres- 
sure. The object of the invention is the 
preparing Indian-rubber by rolling it into 
thin sheets, and applying them to the sur- 
faces of fabrics, that the same may be 
rendered air and water-proof without the 
aid of solvents. The inventor also pro- 
poses to apply colouring matter to the 
Indian-rubber, by which it will not only 
be coloured, but its sticking properties 
also be prevented, and the Indian-rubber 
may then be used without any covering 
or lining. The above invention if found 
to answer will probably supersede in & 
great measure Macintoch's patent cloth. 
There is also a description of Messrs. 
Scott and Oliver's patent for an improve- 
ment in the manufacture of hats and bon- 
nets. It consists in the formation of a 
contracting and expanding frame formed 
of wire or whalebone, which is attached 
to the inside of the hat, and is so con- 
structed as to permit the crown to be com- 
pressed or folded down towards the brim, 
and of being again expanded to the ori- 
ginal hat or bonnet shape when required. 
The expanding and contracting frames 
consist of two rings, one of which is 
sewed to the crown of the hat, and the 
other, which is of an oval form adapted to 
the head of the wearer, is sewed to the 
lower partor brim. Four or more uprights 
are affixed to these rings by joints, and 
they have also joints near the middle, 
which permit the uprights to fold inside 
tbe rings. A ring or circle of metal hatag 
slight curvatures in it, corresponding wit 

the upright, is sewed into the lining of the 
hat, forming a moveable crown by which 
the hat is retained in the proper shape or 
compressed at pleasure. In the present 
Number there are also the specifications 
of Mr. Clay, for an improvement in manu- 
facturing sulphate of soda, by. condensing 


the muriatic acid, disengaged by the de- 


* 
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composition of salt with sulphuric acid, 
in open or reverberatory furnaces—also of 
Mr. Buchanan's for an improved apparatus 
for dying—Mr. Ruthven's for a new me- 
thod of forming rails for railways; and of 


Mr. Parke's for improvements in flat pit 
chains. 


Louden's Magazine of Natural History. 


The articles in the present Number will be 
more interesting to the naturalist than the 
general reader. Іп а paper “ оп the ex- 
istence of electrical currents in vegetable 
structure," the writer adduces a number 
of facts to show that electrical currents 
are developed during germination, and 
that their influence is necessary to the 
proper performance of that process. An 
article on the preservation of botanical 
specimens from the attacks of insects will 
interest the botanist. The author from 
experience considers that washing the 
specimens with a solution of corrosive 
sublimate is the best preventive. 


aa 


MISCELLANIES. 


Steam Engine Crank.—A correspondent 
“T. M.” in the cuurse of a letter on Per- 
petual Motion, which we canuot spare 
room to insert, makes the following obser- 
vations on the crauk.—Among the many 
improvements which. has been introduced 
into the steam-engine of late years, no in- 
ventor hus ever made any effectual im- 
provement in the crank, which communi- 
cates motion to machinery. It is well 
known that land-engines require a pon- 
drous fly-wheel to carry the crank past 
the * dead centres," and so continue the 
revolving motion, I will brave that spe- 
cies of ridicule which ** Z. W." complains 
of in order to elicit information, by as- 
serting that the full power of a single en- 
£ine upon the crank does not exceed one- 
third of its revolution. And that the 
power of double engines with two cranks 
at right angles; to such as propel steam 
Vessels, does not exceed t**o-thirds of the 
revolution. I have been induced to offer 
the above observations in consequence of 
the friendly invitation you give to work- 
Ing mechanics»to try their pen and brains 
т these discussions; notwithstanding 
their ontutored, or “ unrefined style of 
composition," and beg to conclude by 
putting the following question. If a steam 
vessel with two engines of fifty-horse 
power each, will go at the rate of tifteen 
miles an hour, with the cranks as at pre- 
seut in use, what power of (single) engiue 
would it require to drive the same vessel, 
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at the same rate, providing the full power 
of the engine could be brought to bare 
with equal force upon every part of the 
revolution of the crank? 


— — 


INSTITUTIONS. 


London Mechanics’ Institution.—The 
usual quarterly meeting of the members 
of this Institution took place on Wednes- 
day evening. Dr. Clutterbuck, V. P., in 
the chair. After the minutes of the last 
quarterly meeting had been read, a dis- 
cussion ensued before they were allowed 
to be contirmed, in consequence of some 
remarks that were made by a little gentle- 
man, with a very shrill voice, and who ap- 
peared to be ruther at a loss occasionally 
what to say. It was diflicult to catch the 
purport of his observations, in consequence 
of the coughing, laughter, and hisses with 
which they were received; but it seemed 
that he madeacharge against a gentleman 
on the platform, whose answer to it was 
received with much cheering. The sharp 
speech of the little yentleman did not ap- 
pear to have its intended effect of making 
Mr. Guthrie angry. After the minutes 
had been confirmed the Committee pre- 
sented their report, by which it appeured 
that during the past quarter 296 new 
members had joined the Institution, and 
that the present number was 1243. The 
expenditure during the quarter had 
amounted to 4401. 128. 6d., and there was 
1991. 25. owing by the Institution. The 
expenses of the quarter were 4601. 1s. 8d. 
The receipts of the quarter had been 
4361. 17s. 2d. The balance in the hands 
of the bankers at the commencement was 
1091. 7s. 1d. There was therefore a ba- 
lance in the hands of the bankers at the 
present time of 1051. 11s. 9d., and 101. in 
the hands of the Secretary. We are sorry 
to perceive that of the number of members 
who subscribe to this Institution, there are 
only four ladies. The number of single 
lecture tickets sold amounted to 94. After 
the Report had been received, a proposi- 
tion was brought before the meeting, of 
which the object was to prevent members 
under eighteen years of aye taking part in 
the government of the Institution. This 
measure, it was stated, was almost forced 
upon those who brought it forward, in 
consequence of the very indecorous mau- 
ner in which the younger members had 
lately conducted themselves. The subject 
has frequently been a cause of complaint 
by the older members, and has lately at- 
tracted the attention of all who wish the 
Institution to prosper. In the ** London 
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Magazine," a journal of Educational In- 


stitutions, for the last month, we were 
sorry to perceive the following para- 
graph :—“ There are a great many little 
boys who subscribe to this Institution, 
and do not know how to behave them- 
selves properly. Before and after the 
` lecture, and frequently during its delivery, 
they annoy the other portion of the audi- 
ence by making a very unbecoming noise ; 
and we are sure that a stranger attending 
a lecture, and witnessing this conduct, 
would form a very unfavourable idea of 
the Institution. We hope the Committee 
will be able to putan end to the nuisance." 
A book has been opened by order of the 
Committee, in which workmen out of 
place can register their names ; and mas- 
ters will thus have the opportunity of 
procuring assistants without trouble. 
Every young mechanic in London who 
can afford to spend six shillings a quarter 
for his education, ought to subscribe to 
this excellent Institution. The Meeting is 
adjourned till the 26th July.—( From a 
Correspondent. ) 


LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton- 
buildings, Chaucery - lane.— Wednesday, June 
21, Colonel Thompson, M. P., on Free Trade. 
Friday, 23, N, F. Zuba, esq., on the Literature of 
Poland, both at baif-past eight. 

Western Literary and Scientific Institution, 47, 
Leicester-square.— Thursday, June 22, N. F. Zaba, 
esq., on the Literature of Poland, at half-past 
eight. 

Aldersgate-street Institution—Wednesday, June 21, 
T. King, esq., on the Nervous System of Man, at 
eight. 

Poplar Institution, East India Road —Tuesday, 
June 20, C. R. Pemberton, esq., V. P. of the In- 
stitution, on the Philosophy of Shakspeare, at 
eight. 

Mechanics’ Institution, New Road, near Gower 
Street.—Tuesday, June 20, Mr. J. F. Holdenesse, 
jun., on the Fundamental Prineiple of Phreno- 
logy, at eight. 

Finsbury Mutual Instruction Society.—Tuesday, 
June 20, Mr. Collis, on the Atmosphere, at half- 
past eight. 

— 
ANSWERS TO QUERIES, 


Receipt for Colouring Ivory.—To cause 
the Ivory to imbibe the colouring matter 
it should be boiled in clear water, con- 
taining equal portions of nitre and sul- 
phate of iron ; whilst hot it should be im- 
mersed in the following dye:— Soak 
powdered fernambuc (Brazil wood) in 
elcobol, and when the liquid has acquired 
a sufficient intensity of colour, immerse 
the ivory; the dye will penetrate consi- 
derably in a very short time. Or, by 
another method,— Boil, in common water, 
the shearing of scarlet cloth; when it 
begins to boil throw in a little pearl-ash, 
which will disengage the colour frum the 
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wool, and tinge the water a deep red; 
you then add a little alum, and strain the 
mixture to free it from the wool. Before 
dipping the ivory in this mixture it will 
be necessary to plunge it (fora moment 
only) in nitric acid, weakened with water. 


P. H. D. 
nale 
ADVERTISEN?.—LONDON MECHANICS’ IN- 
STITUTION.—LECTURES. 


Mr. T. Phillips, on Vocal Music in Dramatic 
Effecta, with Select Scenes, assisted by the Misses 
Brandon; June 9. 

Colonel P. Thompson, M. P., on National Eco. 
nomy, Free Trade, the Corn Laws, and Currency; 
June 14, 21, 28, and July 5. i 

J. Pereira, Esq., on Vision, Physical History of 
Light considered in relation to Physiology, &c., 
June 30; and on Hearing, Nature and Qualities of 
Sound, July 7. 

Basil Montagu, Esq., on the Patriot and De- 
magogue, July 12. 

Basil Montagu, Esq. on Government, July 19. 

Professor Culvert, on Elocution, and the Art of 
Reading, July 14, 21, 28, and August 4. 

Mr. Ogilvie, on the Nature and Properties of 
Water. July 26. 

T. Webster, Esq., on Geelogy, August 2, 9, 16, 
and 23. 

етици, Esq., on Chemistry, August 11, 18, 
and 25. 

Dr. Birkbeck, on the Muscles amd Muscular 
Motion, August 30. i 

Subseription twenty-four shillings yearly, or six 
shillings quarterly, with 2s. 6d. entrance. Tickets 
forthe evening, one shilling each. 

A Prospectus, giving full particulars, may be 
obtained at the Institution. 

ANDREW M'FARLANE, Becretary. 
Ко. 29, Southampton- buildings, 
Chahcery-lane, June7, 1837. 


— 


TO CORRESPONDENTS. 


S, W. will perceive what we have ғаға in the presen 
Number respecting Explosions qf Steam Boilers, 
We shall be glad to hear of his proposed “ remedy. 

С. M.'s suggestion shall mot be forgotten. His paper 
must stand over for a short time, tili we come to 6 
determination on the subject. 


China and A Constant Reader. The two last pages 
of Number 32, containing the Advertisements, сая 
be cut af when the work is bound up: they were 
іпкстісі as Advertisements, nof as a part «f lie 
Magazine 

The nearest approach to Perpetual Motion, by 
Brack himself, shall appear. 

Mr. Gredley's drawing and description of ап Alarum, 
shall appear tn an carly Number 

We havc not been able yet to give proper attention to 
the communication 07 М. N. on an Поргоусч Pad- 
dle Wheel.—C, H. S. on Aerostation- und F. V. E. 


on Cheap Electrical Apparatus, We will do so by 


nest Week. 
The letter referred to by M. J. а Frenehman and 
Constant Reader will be acceptable The 


translation will sare trouble, bat ¿f ім the original 
it will be no objection, 

Mr. Cowell's Letter and Drawing shall be inserted 
very probably neat week.” 

Accepted P. H. D.—D. J.—W. B. Haynes.—J. Jobn- 
son.—and A. W. 


Received Brack's Brother.—Query for М. N.— And 
Mechanicus. 
— 


London: Printed at the Holloway Press, by D. A. 
Dovoxxy; published by Bracer, Holywell- 
street, Strand; and may be hadof all Booksellers. 
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COWELÜS PATENT SASH SUSPENDERS. 


To the Editor of the Penny Mechanic. 


Sin, — In your Number 26, you were 
pleased to publish a letter I addressed to 
you on the subject of my ** Patent Sash 
Suspender,” an invention for preventing 
accidents from window cleaning. I now 
send you a drawing of the same with de- 
scription, and full particulars for fixing, 
that your readers—as other plans are pro- 
posed—may be able by comparison to 
judge as to the best method of effecting so 
desirable an object. The expense of mine 
being but a few pence (viz. in iron only 
four-pence half-penny each) will I think 
convince the most captious that their in- 
genuity can only be profitably exercised 
by an attempt to discover a more perfect 
instead of a makr-shift sort of plan. It 
will at once be seen that the principle I 
have .adopted is of the most simple de- 
scriptiou—there is no part of it that can 
possibly: get out of order, nor be easily 
broken or lost, as might be the case with 
a dovetail wedge, suggested by your cor- 
respondent Mr. Morton, to replace which 
would require a carpenter, and consec- 
quently incur an expense equal to a set 
of my suspenders for a pair of sashes. 
Conhdent that this and other objections 
to the plan alluded to have not escaped 
your observation, | 
I remain Your obliged 
And Obedient Servant, 
Н. B. CoweLL. 


DESCRIPTION OF ENGRAVING, 


Fig. 1, a the sash line, n the socket that 
reccives the sash line, c the screw that 
presses the spring within to secure the 
line, D an aperture to show that the line is 
at the bottom of the socket, Fa plate, or 
cye, to be let into the sash to receive tlic 
hook F. Fig. 2, shows the hook F and 
plate E attached. Fig. 3, a plate to be 
let into the sash frame, at a convenient 
height, to receive the hook F fig. 1, when 
shitted from the sash, to prevent its run- 
ning up to the pully out of reach. Fig. 4, 
a flush bolt to be let into the bead to fix it 
instead of nailing. Fig. 5, a plate to be 
let into the sash frame for the bolt to lock 
into. Fig. 6, the parting bead. Fig. 7 and 
8, the 5-8tlis, or outside bead. . 


DIRECTIONS FOR FIXING. 


Insert the end of the sash line into 
socket в fig. 1, when seen at n, turn the 
screw €. Sink plate F into the end of the 
sash, above where thc liue is usually 
nailed, and mortice sutliciently to admit 
the whole fig. 2, to lay flush ; the top of 
socket B may come within one inch of the 
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| Pully. Leta plate (fig. 3,) into each side 


of the sash frame to receive the kook r, 
(fig. 1) when shifted from the sash; one 
plate is made to accommodate two suspen- 
ders, holding them both within reach until 
they are again wanted; they may be 
placed about eight inches above the met- 
ing rails of the sashes. Cut parting bead, 
as shown, fig. 6, so that two-thirds take 
out and in, fixing in its place the top piece 


1 


1 


with brads. Cut five-eights or outer bead - 


as shown, fly. 7, fixing the upper portion; 
three-fourths of this bead (say the one on 
the left hand) must be moveable; one 
dowell about nine inches from the bottom, 
and one bolt fig. 4 a little above. the 
centre, will fix it as firmly as nailing; if 
the whole of the bead be made to ві, 
three dowells and two bolts must be em- 
ployed as seen in fig. 8; this mode is pre- 
ferable for parlours and drawing-roems as 
no joint is then seen. I 


[We have before alluded to Mr. Cowell's 
very useful and ingenious invention ; but 
now that our readers have the opportu- 
nity of judging whether it deserves the 
praise we bestowed upon it, we cannot 
forbear remarking that those who think so 
should do what lies in their power to 
make the invention publicly known. The 
price charged for the “ sash suspenders” 
is so exceedingly low, that the patentee 
can never be remunerated for his trouble 
unless they are generally adopted, which, 
however, we have no doubt will be the 
case, as they are so very simple in their 
construction, and calculated to effect so 
much good.—Ep,.P. М.) 


— 


UNFORTUNATE INVENTORS. 


Тик readers of the PENNY MECHANIC mast 
frequently have heard of unfortunate spe- 
culators, who, after devoting years of toil 
and study, and spending large sums of 
money in order to bring some favorite 
scheme to perfection, are at last obliged 
to endure the bitter disappointment of 
having all their exertions neglected, or 
treated with contempt. We have no doubt 
our readers must occasionally have heard 
of these unfortunate speculators, but they 
can hardly form an idea how numerous 
such persons are. We are often meeting 
with them, and have observed with pain 
that the more unlikely any particular in- 
vention is of becoming penerally useful, 
aud the more hopeless the chance o? suc- 
cess, that just in that proportioh does the 
inventor overrate the importance of his 
project, and devote time and money in 
abundance in order to bring it to perfec- 
tion. In some of our back Numbers we 


THE PENNY MECHANIC. 


have inserted communications from the , 


writer of the following letter, that illus- 
trate, to a great extent, the remarks just 
made. It is true that the subject on which 
he writes is one of much importance; but 
bow melancholy it is to reflect that so 
much valuable time should have been 
devoted to one object, when it might һауе 
been employed successfully on 80 many 
others. We insert Mr. Rough's letter 
because it is one instance of many that we 
are acquainted with, where talent, time, 
and money, have been employed for 
the public benefit without reward; 
and also because we hope the letter 
may draw the attention of some of our 
readers to the unfortunate condition of 
the writer, and perhaps be the means of 
realizing some of his plans.—Ep. P. М. 


SHIPWRECKS, &c. 
To the Editor of the Penny Mechanic. 


Sin, —Since I sent you my last * on Saving 
Property by Fire;" and “on Preventing 
Explosions by Gunpowder,” which you 
obligingly published ia the 21st Number 
of your Penny Mecuanic, I have been 
afflicted with inflammation in the left eye, 
(of which 1 have been totally blind forty- 
five years:) and during five weeks, I 
could scarcely see with the right. But 
even on the bed of death, my wish will 
be to prevent loss of life and property by 
fire aud shipwreck. . I have invented and 
will send you a description of a boat, 
which if it strike on a rock, sand-bank, 
or sunken pile, can be unladen without 
purchases, and the whole of the crew, 
passengers, and cargo, saved and safely 
brought into port. If the boat, or any 
part of it should fill, without pump it can 
be instantly cleared. It can be strength- 
ened almost equal to the strength of a 
solid mass of timber, and it can contain 
provisions for its crew for six months. It 
can also contain apparatus for making 
salt water into fresh; with means of 
taking fresh fish in abundance : also, ap- 
paratus for saving sixty hands at once 
бот a wreck, with wine, and restoratives 
for the sick and wounded. It will require 
little or no ballast; if any should be 
wanted, the kelsen will answer for that 
purpose. It will demonstrate the practi- 
cability of strengthening all merchant 
ships : and, perhaps men of war, by form- 
ing the water casks, provision casks, 
bales of merchandise, and all the officers, 
passengers, seamen, and soldiers' baggage, 
into perfect seagoing boats, or into perfect 
segments of seagoing boats, by which 
boats,or segments of boats, the cargoes 
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and crews of most wrecked ships can be 
saved, and brought without injury to the 
end of their voyage. When going before 
the wind, she can be regulated to prevent 
deep rolling, and, consequently carry more 
canvas, in proportion to the size of her 
hull, than any boat now in use. 

The danger to which the crews of life- 
boats, are now, in my opinion unnecessa- 
rily exposed, when launching their boats 
on a lee shore in a heavy gale, will thus, 
be diminished and perhaps entirely re- 
moved, by assistant boats, being always 
either under weigh, or at anchor to wind- 
ward. I believe the loss of seamens’ lives 
in endeavouring to get to windward to 
assist vessels in distress, has never yet 
been noticed, but by the record of the 
separate losses, as they occurred! and no 
writer has yet to my knowledge, called 
public attention to the practicability of 
always assisting boats to windward. 

To tho rich and powerful, the immediate 
advancement of such a universal object 
of benevolence, would be an imperishable 
monument of well-earned fame! To the 
sordid and avaricious, it would yield a 
firm foundation, whereon they could raise 
the structure of future wealth, without 
risque; and to the British nation it would 
be an act of justice, that would save the 
lives of her valiant seamen, whose numer- 
ous deaths, have recently filled the cot- 
tages of her widows and orphans with 
famine, and unavailing, unceasing lamen- 
tations. 

From the liberality of the gentlemen 
connected with the press, I am led to sup- 
pose, that all would cordially unite in the 
accomplishment of this humane design: 
and that the obstacles that impeded me, 
since the seige of New Orleans, would be 
removed. My physical strength is daily 
failing, and 1 know, that my mental ener- 
gies will soon decay. If I do not bring 
my works to perfection in a year or two, 
they will be lost to society for ever: and 
my last stage will be embittered, not only 
by want; but, with the consciousness, 
that I laboured unavailingly all my life, 
to save life and property from fire and 
shipwreck. I have done every thing & 
person situated as I am could do with the 
pen: but, unaided by the press, it is a 
feeble instrument: united, however, іп! 
the cause of suffering humanity, the 
strongest prejudices would break down, 
as snow melts before the sun, and 1 
should feel recompensed for the thirty- 
six years of study, and the £720 I have 
expended on the subject. Though late, 
the 36,000 letters I wrote in fourteen years 
in London, would be recalled to memory ; 
and а benevolent and enlightened nation, 
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would encourage me to persevere in per- 
fecting my plans for saving life and pro- 
perty from fire, shipwreck, and inunda- 
tions, all of which, (my published plans) 
1 am capable of revising and improving. 
Yours most respectfully, 
MicitAEL ROUGH. 
21, Litt'e Earl-street, Seven Diuls. 
— 


RAILWAY TUNNELS. 
To the Editor of the Penny Mechanic. 


Sig ,—Should yon deem the following few 
lines worthv of a place in your little, but 
really valuable Magazine, they are at 
your service. 

On March the 24th last, which was 
Good Friday, І was induced to take a 
stroll, and by mere accident directed 
my ateps to the Birmingham Railroad, 
down which I walked for a considerable 
distance, till I arrived at tke Tunnel, 
under the Harrow Road, near the Cemetry 
at Кепесі Green; and feeling very desir- 
ous of entering it, after some little cavel- 
ling with the guard or keeper, 1 was at 
last admitted. That day, it may probably 
be iii the memories of the majority of your 
numerous readers, was excessively cold, 
being a frost, with occasional slcet, àc. 
When I entered the tunnel, which was 
іп a very rough and untinished state, 1 
was somewhat surprised to tind it ex- 
ceedingly damp, and I thought much 
colder than the surrounding external at- 
mosphere, which of course was the result 
of an over-abuudant supply of humidity, 
and the total absence of any possible 
ейесі from the sun or other external 
causes to disperse it. On entering further 
into the tunnel, [ was much surprised at 
the apparent carelessness of the turning 
of the arch ; and I was not alone in my 
opinion, for many persons who were іп 
the tunnel at the same time, expressed 
their sentiments similarly. Every change 
or shift of the centreing was distinctly 
visible, some being considerably higher 
and some lower than the rest; and in 
many places bricks actually projected 
two or three inches down into the tunnel, 
as if endeavouring to escape from the 
crashing of the rest. In fact, as I saw it, 
it was not at all calculated to inspire any 
idea of safety, but quite otherwise, and 
which was further heightened by the pro- 
jection of the mortar from every crevice, 
from the action of the frost on the mortar 
in an excessively humid state which ne- 
cessarily swells it, and every time the 
engine passed through shook it down 
from the crown and sides in showers. I 
do not sav that the tunnel is not sate, but 
think that the proprietors do not act 
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to themselves by admitting 
strangers into it in such a state ; parti- 
cularly at this time, when so manv acci- 
dents have happened at Watford and other 
tunnels in the course of erection, which 
may materially tend to increase the aver- 
sion of the public generally to travelling 
through tunnels. They ought not to have 
been admitted at least till it was cemented 
over—for I am certain that the tunnel 
must be cemented over to cover the rough- 
ness, as well as to prevent the copious 
percolation of humidity through the walls 
—for the bricks are very porous, not being 
of very good quality. On the whole the 
tunnel may be perfectly safe; but it 
should be cemented to insure contidence. 

The dampness was excessive, the walls 
in many places actually dripping, and in 
no small quantity, and the greater part 
was covered with a good thick coat of 
hoar frost, and huge clusters of isicles 
hung from the roof like stalactites, which 
had a rather curious effect. I also ob- 
served one or two plates of iron inserted 
in the walls for some purpose, completely 
oxydated — aud, judging by present ар: 
pearances, not long to be relied upon for 
safety—they were very rapidly decom- 
posing. Great quantities of rain had 
fallen for some time previous to my visit, 
and therefore the ground in the vicinity of 
the tunnel was in, I should say, a maxi- 
mum state of humidity, so that the aver- 
age would be much less than when I saw 
it. Ifthe interior of the tunnel were pro- 
perly cemented it would prevent all, or 
nearly all percolation, and consequently 
prevent dampness ; beside adding to the 
appearance of the tunnel, 

The length of the tunnel is inconsider- 
able, and not very deep under ground, 
which excited my surprise the more. 

I an, Sir, 
Yours truly, 
Jack's BROTHER. 


[We are of opinion there is not so much 
danger to be apprehended from the work- 
manship of the tunnel as Jack's Brother 
would induce many timid persons to be- 
lieve. Turning an arch under ground, is 
not to be performed with the exactness it 
is done on the surface, where men have 
day-ligut and the full use of their limbs. 
However, it does not follow that none but 
architects and engineers are capable of 
discovering errors or danger. Mr. Hunt, 
the late Member for Preston, discovered 
the settling of the arches of New London 
Bridge, which occasioned so much alarm 
at that time for its safety: and most likely 
our Correspondent's letter will be read by 
the gentleman under whose direction thc 
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tunnel was constructed ; when, no doubt, 
should he conceive his character at all 
allected by it, he will communicate with 
us; and, we shall feel happy in laying his 
statement before the public.—Eb. P. М.) 


LIGHT AND VISION. 
XO. II. 


Tue explanation which our knowledge of 
optical law, affords of the mechanism of 
the eye, and the process by which vision 
is performed, is as complete and satisfac- 
tory as that of hearing by the propagation 
of motion throuzh the air. The camera 
obscura, invented by Baptista Porta in 
1560, gave the first idea how the actual 
images of external objects might be con- 
veyed into the eye, butit was not till after 
a considerable interval that Kepler, the 
immortal discoverer of those great laws 
which regulate the periods and motions 
of the planets, pointed out distinctly the 
ofices performed by the several parts of 
the eye іш the act of vision. From this to 
the invention of the telescope and micros- 
cope there would seem but a small step, 
but it is to accident rather thaa design 
that it is due; and its re-inventiou by 
Galileo, on a mere description of its 
effecta, may serve, among a thousand 
similar instances, to show that inestima- 
ble practical applications lie open to us, 
if we can only once bring ourselves to 
conceive their possibility, a lesson which 
the invention of the achromatic telescope 
itself, as we have before related it, not 
less strongly exemplifies. The little in- 
strument with which Galileo's splendid 
discoveries were made was hardly supe- 
rior in power to an ordinary finder of the 
present day ; but it was rapidly improved 
on, and in the hands of Huy ghens attained 
to gigantic dimensions and very great 
power. It was to obviate the necessity 
of the enormous length required for tliese 
telescopes, and yet secure the same power, 
that Gregory and Newton devised the re- 
flecting telescope, which has since become 
a much more poweriul instrument than its 
eriginal inventor probably ever contem- 
plated. The telescope, as it exists at 
present, with the improvements in its 
Structure and execution which modern 
artists have effected, must assuredly be 
ranked among the highest and most re- 
шей productions of human art; tliat in 
which man has been able to approximate 
more closely to the workmanship of na- 
ture, and which has couferred upon hiin, 
if not another sense, at least an exaltation 
of one already possessed by him that me- 
nis almost to be regarded as а new one. 
Nor does it appear yet to have reached 
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its ultimate perfection, to which indeed 
it is diflicult to assign any bounds, when 
we take into consideration the wonder- 
ful progress which workmanship of every 
kind is making, aud the delicacy, far su- 
perior to that of former times, with which 
materials niay now be wrought, as well as 
the ingenious inventions and combinations 
which every year is bringing forth for ac- 
coinplishing the same ends by means 
hitherto unattempted. After a long torpor, 
the knowledge of the properties of light 
began to make fresh progress about the 
end of the last century, advancing with 
au accelerated rapidity, which has conti- 
nued unabated to the present time. The 
example was set by our lateadmirable aud 
lamented countryman, Dr. Wollaston, who 
re-examined апа verified the laws of 
double refraction in Iceland spar an- 
nounced by Hiuvghens. Attention being 
thus drawn to the subject, the geometry 
of Laplace soon found a means of explain- 
ing at least one portion of the mystery of 
this singular phenomenon, by the Newto- 
nian theory of light, applied under certain 
supposed conditions; and the reasoning 
which led him to the result (at that time 
quite unexpected), may justly be rezarded 
as one of his happiest efforts. The pro- 
secution of the subject, which had now 
acquired a high degree of interest, was 
enceuraged by the offer of a prize on the 
part of the French Academy of Sciences ; 
and it was in a memoir which received 
this honourable reward on that occasion, 
in 1810, that Malus, a retired oflicer of 
engineers in the French army, announced 
the great discovery of the polarization af 
light by ordinary reflection at the surface 
of a transparent body. Malus found that 
when a beam of light is reflected from the 
surface of such a body at a certain angle, 
it acquires precisely the same singular 
property which is impressed upon it iu 
the act of double refraction, and which 
Newton had before expressed by saying 
that it possessed sides, ‘This was the first 
circumstance which pointed out a connec- 
tion between that hitherto mysterious phe- 
nomenon and any of the ordinary modifi- 
cations of light ; and it proved ultimately 
the means of bringing the whole within 
the limits, if not of a complete explaua- 
tion, at least of a highly plausible theore- 
tical representation, So true is, in science, 
the remark of Bacon, that no natural phe- 
nomenon can be adequately studied in 
itself alone, but, to be understood, must 
be considered as it stands conuected with 
all nature. The new class of phenomena 
thus disclosed were immediately studied 
with diligence and success, both abread 
by Malus and Arago, aud at home by our 
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countryman Dr. Brewster, and their laws 
investigated with a care proportioned to 
their importance ; when another and ap- 
parently still more extraordinary class of 
phenomena presented itself in the produc- 
tion of the most vivid and beautiful colours 
(every way resembling those observed by 
Newton in thin films of air or liquids, 
only intinitely more developed aud strik- 
ing,) in certain transparent crystallized 
substances, when divided into flat plates 
in particular directions, and exposed in a 
beam of polarized light. The attentive 
examination of these colours by Wol- 
laston, Biot, and Arago, but more espe- 
cially by Brewster, speedily led to the 
disclosure of a series of optical pheno- 
mena 80 various, so brilliant, and evi- 
dently so closely connected with the most 
important points relating to the intimate 
structure of crystallized bodies, as to 
excite the highest interest,—that sort of 
interest which is raised when we feel we 
are on the eve of some extraordinary dis- 
covery, and expect every moment that 
some leading fact will turn up, which will 
throw light on all that appears obscure, 
and reduce into order all that seems ano- 
malous. This expectation was not disap- 
pointed. So long before the time we are 
speaking of as the first year of the present 
century, our illustrious countryman, the 
late Dr. Thomas Young, had established 
a principle in optics, which, regarded as 
a physical law, has hardly its equal for 
beauty, simplicity, and extent of applica- 
tion, in the whole circle of science. Con- 
sidering the manner in which the vibra- 
tions of two musical sounds arriving at 
ouce at the ear affect the sense with an 
impression of sound or silence according 
as they conspire or oppose each other's 
effects, he was led to the idea that the 
same ought to hold good with light as 
with sound, if the theory which makes 
light analogous to sound be the true one; 
and that, therefore, two rays of light, 
setting off from the same origin, at the 
same instunt, and arriving at the same 
place by different routes, ought to 
strengthen or wholly or partially destroy 
euch other's effects according to the differ- 
ence in length of the routes described by 
them. That two lights should in any cir- 
cumstances combine to‘produce darkness 
may be considered strange, but is literally 
true; and it had even been noticed long 
ago as a singular and unaccountable fact 
by Grimaldi, in his experiments on the in- 
flection of light. The experimental means 
by which Dr. Young confirmed this prin- 
ciple, which is known in optics by the 
name of the interference of the rays of 
light, were as simple and satisfactory as 
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the principle itself is useful ; but the veri- 
fications of it, drawu from the explanation 
it affords of phenomena apparently the 
most remote, are still more so. Newton's 
colours of thin films were the first pheno- 
meua to which its author applied it with 
full success, Its next remarkable appli- 
cation was to those of dillraction, of 
which, in the hands of M. Fresnel, a late 
eminent French geometer, it also furnished 
а complete explanation, and that, too, in 
cases to which Newton's hypothesis could 
not apparently be made to apply, and 
through a complication of circumstances 
which might afford a very severe test of 
any hypothesis. A simple and beautiful 
experiment on the interferences of pola- 
rized light due to Fresnel and Arago ena- 
bled them to bring Dr. Young's law to 
bear on the colours produced by crystal- 
lized plates in a polarized beam, and by 
so doing afforded a key to all the intri- 
cacies of these magnificent but complex 
phenomena. Nothing now was wanting 
to a rational theory of double refraction 
but to frame an hypothesis of some mode 
in which light might be conceived to be 
propagated through the elastic medium 
supposed to convey it in such a way as 
not to be contradictory to any of the facts, 
nor tothe general laws of dynamics. This 
essential idea, without which every thing 
that had been before done would have 
been incomplete, was also furnished by 
Dr. Young, who, with a sagacity which 
would have done honour to Newton hin- 
self, had declared,that to accommodate the 
doctrine of Huyghens to the phenomena 
of polarized light it is necessary to con- 
ceive the mode of propagation of a lumi- 
nous impulse through the ether, differ- 
ently from that of a sonorous one through 
the air. In the latter, the particles of the 
air advance and recede; in the former, 
those of the ether must be supposed to 
tremble laterally. Taking this as the 
groundwork of his reasoning, Fresnel suc- 
ceeded in erecting on it a theory of pola- 
rization and double refraction, so bappy 
in its adaptation to facts, and in the coin- 
cidence with experience of results de- 
duced from it by the most intricate ana- 
lysis, that it is difficult to conceive it 
unfounded. If it be so, it is at least the 
most curiously artificial system that 
science has yet witnessed ; and whether 
it be'so or not, so long as it serves to 
group together in one comprehensive 
point of view a mass of facts almost in- 
finite in number and variety, to reason 
from one to another, and to establish ana- 
logies and relations between them; on 
whatever hypothesis it may be founded, 
or whatever arbitrary assumptions it may 
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make respecting structures and modes of 
action, it can never be regarded as other 
than a most real and important accession 
to our knowledge. Still, it is by no means 
impossible that the Newtonian theory of 
light, if cultivated with equal diligence 
with the Huyghenian, might lead to an 
equally plausible explanation of pheno- 
mena now regarded as beyond its reach. 
M. Biot is the author of the hypothesis 
we have already mentioned of a rotatory 
motion of the particles of light about 
their axes. He has employed it only for 
a very limited purpose; but it might 
doubtless be carried much farther: and 
by admitting only the regular emisaion of 
the luminous particles at equal intervals 
of time, and in similar states of motion 
from the shining body, which docs not 
seem a very forced supposition, all the 
phenomena of interference at least would 
be readily enough explained without the 
admission of an ether. 
— 
ARITHMETICAL PUZZLE. 


To the Editor of the PENNY MECHANIC. 


Sin, The severe criticisms of your Solo- 
mon of a correspondent, are quite Over- 
whelming ! What profundity of thought! 
what depth of wisdom! what a superior 
understanding must he possess! Had it 
net been for him, probably the slip of the 
pen in my Arithmetical Puzzle, might 
never have been discovered, and the world 
would have been left in darkness ; I my- 
self, did not perceive it till after it had 
appeared in print, and wise *' W. B." only 
saved me writing a letter to correct it. 
How many sleepless nights, and restless 
days, must it have cost him ! Aud, when 
at last, the light burst upon his under- 
standing, what joy ! what rapture! must 
he have felt, to have discovered a mis- 
takhe!—and, not only that, but to have 
rectified it also! (‘or it is easier by far to 
discover mistakes than to rectify them.) 

If it is not too much presumption in one 
of my inferior intellect, I would tell this 
light of the world, whose wisdom far sur- 
passeth that of Solon, that, had I taken 
the trouble to read over my puzzle a 
second time, I should have put * when 
there is no remainder, the figure struck 
out would be either a nine or «n ought." 
Instead of when there is no remainder 
the figure struck out would be a nine 
alone.” But perhaps this wise man in 
the wisdom of his heart might ask, How 
are you to know whether it is nine or an 
ought?” 


This then, O! Solomon, is the way. 


Ask of the person, to whom you are show- 
the puzzle, whether the {igure he 
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struck off be odd or eren." 
nine, if even say ought. 
mainder, of course you need not put that 
question. 
above explanatory letter, he would much 
oblige his 
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If odd say 
If there is a re- 


If Mr. Editor would insert the 


Obedient Servant, 
| ӛменвү Gone. 


MISCELLANIES. 


To remore Ink and Greise Spots.—Sir, 


I send the following, believing it worth 
insertion in your Mazazine. 
the acids remove spots of ink from paper, 
but it is important to use such as attack 
its texture the least. Spirits of salts di- 
luted with five or six times its quantity 
of water, may be applied with success 
upon the spot, and after a minute or two, 
washing it off with clear water. А solu- 
tion of oxalic, or tartaric acid is attended 
with the least risk, and may be applied 
upon the paper, or plates, without fear of 
damage. These acids for taking out writ- 
ing ink, and not touching the printing, 
can be used for restoring books where 
the margins have been written upon, with- 
out attacking the text. 
is disfigured with stains of iron, it may 
be perfectly restored by applying a solu- 
tion of sulphuret of potash, and after- 


Nearly all 


When the paper 


wards one of oxalic acid. The sulphur 


extracts from the iron a part of its oxygen, 
and renders it soluble in diluted acids. 
The most simple, but at the same time 
very effectual method of removing spots 
of grease, wax, oil, or any other fat sub- 


stance, is by washing the part with ether 
and placing it between white blotting 
paper. Then with a hot-iron press above 
the part stained, and the defect will be 
speedily removed. In many cases where 
stains are not bad, rectified spirits of wine 
will be found to answer the purpose. 
I remain Yours, &c. 
G. H. M. 


The Hindoost«n  Lapidaries Wheel.— 
This wheel is extremely useful for cutting 
patterns on glass, engraviug on crystal, 
filing metals, sharpening instruments, and 
many other purposes besides the work of 
alapidary. It is composed of two parts 
of fine emery powder, and one part of 


gum-lac. Тһе emery is put into a cruci- 


ble, and when hot enough to melt tlie lac, 


‘throw in some pieces one by one, stir the 


whole well, and make the mixture as 
complete as possible, and then pour it on 
a Smooth marble slab ; after beating it well 
with a pestle, roll it on a stick and heat it 
again, кс. When the mixture is perfect, 
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you ponr it on the marble slab, (pounced 
with emery) in a hoop of iron or wood 
forming a mould, flatten and press in the 
paste with an iron roller, and smoothen 
the surface with a piece of iron and emery, 
heat the iron mandril and pass it through 
the centre, when cold it is applied to the 
lath and fit for use. The composition of 
the wheel is not only durable and simple, 
but may be less costly if applied asa ring 
on to the circumference of any other wheel, 
although generally made solid by the 
Hindoostan. P. H. D. 


National Baths, Westminster Road,— 
We had the pleasure of visiting these 
baths a few days since, and were much 
gratified at perceiving, that the three- 
penny tepid bath, noticed some Numbers 
back, was now opened, and that the me- 
chanics duly appreciated the advantages 
it afforded them. It it certainly one of 
the finest baths in the metropolis. 

The Grand Junction Railway of Liver- 
pool and Birmingham will be opened to 
the public, it is confidently expected, in 
the course of the ensuing month. 

Mail-Coach Drag. — Тһе new mail- 
coaches have a piece of machinery attach- 
ed to the hind part of the mail, for the 
purpose of locking down the steep hills 
without the guard’s getting down, or, in 
case of the horses running away down a 
hill, of stopping the mail instantly. The 
contrivance is very simple, and is done 
by the pressure of two pieces of wood 
against the wheels: the connecting rod 
going to the top of the coach is turned by 
а screw, and the effect on the wheels is 
immediate. 

— — 


INSTITUTIONS, 


LECTURES DURING THU WEEK. 


London  Mechanies! Institution, Sonthampton- 
buildings, Chancery • lane.— Wednesday, June 
28, Colonel Thompson, M. P., on the Corn-Lavs. 
Friday, 30, J. Pereira, esq., on the Senses, both 
at halt- past eight. 

Western Literary and Scientific Institution, 47, 
Lcicester-square.— Thursday, June 29, N. F. Zaba, 
esq., on the Literature of Poland, at half-past 
cight. 


Alderagate-street Institution— Wednesday, June 28, 
T. King, esq., on the Nervous System of Man, at 
eight. 


Eastern Athenarum. — Wednesdry, June 28, Dr. 
Birkbeck, V. P. of the Institution, on (һе Mea- 
surement of Time, at eight. 

Poplar Institution, Fast India Road —Tuesday, 
June 27, Robert Brindley, esq.. on Naval Archi— 
“септе. and the causes of Shipwreck, with Dia- 
grams and illustrations, At сірге. 

Mechasites Institution, New Road. near Gower 
Strcct.-- Tuesday, Jone 27, Mr. Апче, on the 
Stenia Eugire, at cight. 
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| Kentish Town Mutual InstruclioW Serial. Mon- 


t ` 


day, June 26, M. Gregory, on Botany, at half- 
past eight. 

Finsbury Mutual Instruction. Sccietg.—Tucsday, 
June 27, Col. Thomysor, M. P., on National 
Economy; The Corn-Laws, &e.— Thursday, 29, 
A Concert by the Members of the Cheral Class 
and others, at half-past eight. 


аль 


QUERIES. 


To the Edilor of the Penng Mechanic. 


Fireworke.—Coloured Fires.—Sir, — N. N. who 
has in your last Number of the PES NY MECHANIC 
answered my Query respecting “ Coloured Fires,” 
must know very weil, if he has tried the composi. 
tions he gives, that neither of them burn like the 
colours he says they do; I have tried them all, and 
I find the only ove that burns is the Spur Fire, but 
that is not a coloured fire. 

A. B. Y. Z. 


Yours, &0. 

Sir,—] shall be much obliged if some of your 
readers сап inform me, how Park's Fusible Alloy 
is 1nade, or where it could be bought. Also how 
Blue Lights are made, such as they use for signals 
at sca, «с. 

D. J. 


Sir, —Being engaged in constructing а Phantas- 
magori of large powers, I am desirous to dispense 
with the unsightly appearance of a chimney. If 
any of your intelligent correspondents will infonn 
ше, through the medium of your valuable Perio- 
di«al. of the best plan for condensing or consuming 
the smoke, they will oblige your constant reader, 

A. M. 


Your obedient Servant, 


— — 


TO CORRESPONDENTS. 


A.W. The Parachute will open without assistance 
when descending. A solution qf. Alum will per- 
haps do, 

D. J. Any work on Elerivicity will give him better 
information cn the subject than he cadd obtain by 
ап angtecr lo his queries. 

J. Johnson. Hydrogen gas. It may be obtained by 
pouring a buc айтса Sulphuric Acid (oil of 
virel) on a few pieces qf granulated xinc in a 
bottle. 

Will A. M. he kind enough ta point out the errors № 
the craving, U they are important, nut otherwise. 

F V. T. E. drawing and description af a cheap Elec- 
tri al Machine shail appear in aa carly Number. 
Jt is very tngernious. 

C. II. S. must condense the matter into а smaller 
compass than what he mentions. 


Has M. N got a model of his Paddle Wheel that he 
could leave with our publisher Jur a Jew cays in 
order that we might sce it? We arc afraid M. N's 
description of the drawing would not bc fully come 
prehended, and we cannot well alter it without 
seeing the medel. 

С, D. Thomas, nert tecck. 

S. W. and A Mechanic, skall reccive cur best atten- 
tion, 

A report of the Trillince of the Scientific Men eram- 
ined at the lute Inquest at Hull, vespecting the 
cause Qf the crplusion, ts unavoidably postponed 
this werk. 


— — - — —9— n 
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CASTING AND BORIAG When the вий has been bored to the 
Fio. 1. proper depth by this process, the drill is 

Cannons are cast from wooden models, removed, and another instrument intro- 
which have been exactly and smoothly | duced into its place consisting of a shaft 
turned at a lathe, so that they may leave , of iron, shod at the extremity with four 
the sand with facility during the process or five square bits of steel, attached by 
of moulding; and as the model does not | longitudinal groves to the rod. This being 
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admit of being drawn from the sand like 
a smooth cylinder, they are moulded in 
boxes opening along the sides. The metal 
is required to be of the best quality, and 
along with the common sort, it is usual to 
mix the superior Welsh pig iron, and that 
drawn from the rich ores of Cumberland. 
Every gun, previous to its being bored, 
is fixed in a stout iron frame between two 


introduced, widens the bore about the 
eighth of an inch, at the same time smooth- 
ing and perfecting the calibre to the exact 
dimensions required. 

An idea must naturally present itself 
to the most indifferent observer, that to 
cast the guns hollow at once, as it would 
involve no difficulty, so it would not only 
facilitate the work, but save a deal of 


centre points, and engine-turned all over | expense consequent on the tedious process 
the outside with sharp steel tools properly | of boring the solid metal. This plan has 
fashioned. It is then carried to the boring | been tried, but abandoned as unsatisfac- 
engine, and placed horizontally in two, tory; it being found almost impossible 
massy cast-iron supporters, represented ' thereby to get the inside quite free from 
in the engraving at A, A, each containing a , flaws; and, as every piece was not only 
hollowed brass gully exactly fitting to the | proved at the arsenal, by firing double 
gun at the breech end at the neck, and | charges, but examined throughout by the 


over which the collar в is screwed down, 
that the piece may revolve steadily. It is 
then connected with the cog-wheel c by 
means of a square iron box at D, a square 
knob of a corresponding size being cast 
upon the breech of the cannon for this 
purpose, but which is ultimately cut off. 
The sharp steel drill в is then brought 
into contact with the muzzle of the gun, 
by advancing the carriage r, the front of 
which, bearing the borer, is a massy metal 
plate, strengthened by brackets from be- 
hind, and resting upon a cube of solid 
iron about nine feet square, and twelve 
inches thick, and which moves on small 
truck wheels along a metal road. Upon 
the square projecting axles of the cog- 
wheels on either side of the supports are 
next placed the levers с, c, and upon these 
the weights H, H; the gun r is then made 
to revolve slowly by putting in motion 
the wheel c. From the sketch it will be 
obvious, that when the drill is brought 
into contact with the piece to be bored, 
and the latter turned round by the machi- 
nery, the effect of the levers through the 
operation of the pinions upon the two 
racks к, к, must be by maintaining a con- 
stant pressure to keep the drill to its 
work; the levers, meanwhile, as their 
weights respectively approach the floor, 
being taken off and replaced at their first 
elevation till the boring is completed ; 
which, in a thirty-eight pounder, will ge- 
nerally require about forty-eight hours, 
including two or three stoppages to 
sharpen the drill. The racks are about 
twelve feet long, and the other parts of 
the machinery iu proportion; the whole 
being exceedingly -massy, and firmly 
bound together. 


introduction of a spring instrument, called 
a searcher, the core-cast cannon were re- 
jected, Indeed it will be universally ad- 
mitted, without adverting to the direct and 
dreadful use of the guns, that too great 
care cannot be exercised to prevent artil- 
lervmen from being unnecessarily endan- 
gered by the bursting of imperfect metal. 

Happily for the interests of humanity, 
the business of cannon-casting on the large 
scale appears to be at an end; the foun- 
dery being at present at work chiefly for 
the arts of peace, Since the introduction 
of gas, the demand for cast-iron piping has 
increased amazingly ; and it is gratifying 
thus to reflect that much of the metal 
which, under other circumstances, might 
have composed a “ devilish enginery " for 
carrying death through ranks of our 
fellow-men, is now used for the econo- 
mical conveyance of the pabulum of iltu- 
mination through our towns, manufac- 
tories, and dwelling-houses. | 

Some idea of the quantity of cast iron 
which at one period was consumed in the 
article of guns, &c. may be formed from 
the fact that, about 1795, the average 
amount of metal purchased by the Board 
of Ordnance in the state of cannons, mor- 
tars, carronades, shot and shells, taking 
the account of three yeats, was estimated 
at nearly 11, 00% tons annually. The India 
company took for a yearly supply about 
half of that amount, i. e. 6,000 or 6,000 
tons; and besides these two items, other 
armed trading vessels were said to pur- 
chase 10,000 tons, making a total of 
26,000 tons of iron annually cast into that 
“ devilish enginery," at the explosion of 
w hich, so oft, by sea and land, thousands 
were luid low. 


THE PENNY MECHANIC. 


MACHINE FOR RESCUING DROWNING 
PERSONS FROM THE ICE. 
Fia. 2. 


To the Editor of the PENNY MECHANIC. 


Siz,—The ingenious contrivauce produced 
by your correspondent « H. P.," page 27, 
for rescuing persons from the ice, sug- 
gested to me the following plan. I must 
first premise that every apparatus for the 
same purpose I have ever heard of, (in- 
cluding that of “ H. P.'s“) is upon the 
principle of making the persons in the 
water help themaelres out by their own 
strength, which appears to me defective, 
as means mst frequently be required to 
take out a person too insensible for exer- 
боп. Now 1 believe the following plan 
would fully answer, even in cases where 
a sufferer might be drowning under the ice 
without any part of bis body being seen; 
aud the machine is so evidently safe for 
those who are to work it, that whea an 
accident might occur requiriug it, the 
most timid persons would feel no hesita- 
tion in conveying it to the sufferer, even 
if in doing во they had to pass over ice as 
dangerous as that to which they might be 
hasteniu;. 

The following is an explanation of the 
drawing. Three boats of wicker work 
with wooden circular bottoms, are made 
watertight by a covering of canvass und 
caoutchouc varnish. The boats are twelve 
feet loug, two feet wide, and four feet 
deep, and are placed to form three sides 
of a square, while two planks twelve feet 
long, a foot-and-a-half broad, and two 
inches in thickness are placed at equal 
distances over the tops of the two parallel 
heats; one of the planks forming the 
fourth side of the square. The two pa- 
rallel boats have small iron keels to assist 
their running over the ice; the third has 
no keel, and while the others are sliding 
does not touch tbe ice. Ropes fastened 
to the two parallel boats hang from one 
boat to the other, reaching the ice in the 
centre. This machine in the water would 
buoy up as many persons as could well 
lay hold of it, and therefore when an ac- 
cident occurred, two or three of the nearest 
bye-standers would be sure to volunteer 
for the rescue, Arrived at the hole made 
in the ice, the plank side of the machine, 
(the side without a boat), is passed over 
the head of the person in the water if he 
be visible, and one of the rescuing party, 
getting on the plank over the hole, helps 
out the sufferer ; but if the body has sunk 
uader the ice, the party immediately set 
to work with hatchets, and breaking the 
эсе by the sides of the boats, bring out the 
body dead or alive, wi bout the least risk 
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to themselves, as they ure either in the 
boats or on the planks. If the ice be 
much broken during the rescue, à rope is 
flung from the shore, and the machine 
hauled over the hole either by the party 
themselves or those on shore. | 

] am not aware that any gimilar or 
better plan than the above has been sug- 
gested; but I am quite convinced that no 
plan will approach it in point of utility 
which has not a provision’ for taking 
bodies out of the water when in a state of 
insensibity. 

Yours, &c. 
G. P. P. 


—rrijw.—— 


IMPROVED SAFETY LAMP. 
Fic. 3. 
To the Editor of the PENNY MECHANIC. 


Sin,—The following is a description of & 
Safety Lamp to be used in coal mines, aud 
which I imagine will be an improvement 
on the Davy Lamp. 


DESCRIPTION, 


The ‘lamp a is a glass lens round the 
fame of the lamp, which makes the light 
stronger; B is a circular piece of iron, 
with a worm made fast to the wire gauze; 
c is a lid to screw on the iron. It will be 
seen that this lamp is calculated to give 
more light than the common ones, where 
the wire surrounds the flame. The lid is 
to be taken off when the lamp requires 
trimming. 

I am, Sir, 
Your Subscriber, 
C.C. W. 


[The glass funnel might have a male 
screw on each end, and thus be screwed 
on to the gauze wire above and below the 
glass.] 


— — 
IMPROVED PIN DRILL. 
Fic. 4. 


To the Editor of the PENNY MECHANIC. 


Sir,—I send а description of an improved 
pin drill, which is used for large lathes 
with iron beds. This is called a pin drill, 
from its having a pin at the end of it ; as 
will he seen in the drawing. It is used 
for drilling large work, when the common 
drill will not do. This drill is fur drilling 
iron. 
DESCRIPTION. 

ais the cutting parts, b is the pin, at 
the end of which is another drill c, w hic" 
is my improvement. This drills with the 
other. Now it will be seen that a great 
deal of time is saved, for in the old drills 
the pin is plain, and requires another drill 
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to be drilled through the work, when 
sometimes there is not a drill of the size 
of the pin. The drill at the end of the pin 
remedies this; it works with the other 
drill. If you think this worth your notice 
an insertion will oblige 

Your Subscriber, 

C. C. W. 
— — 


STEAM BOILER EXPLOSION AT HULL. 


Since our last account of this accident the 
coroner's inquest has concluded its la- 
bours ; and the jury have returned a ver- 
dict of manslaughter against the engineer. 
The evidence of the witnesses who were 
examined for the purpose of ascertaining 
the cause of the explosion is not satis- 
factory, but the general opinion appears 
to be that it was occasioned in conse- 
quence of there not being a sufficiency of 
water in the boiler. One of the witnesses, 
bowever, Mr. Lewis, most positively con- 
tradicts this; he says, “I tried the gauge 
taps, which are placed in the boiler to as- 
certain the height of the water; the first 
emitted nothing but pure steam; there 
was no peculiar colour or smell about 
that steam; the second (the lower tap) 
let out water, which flowed for I dare say 
a minute and a half, in consequence of my 
not being able to turn the cock. Boilers 
are considered safe when there is water 
in the lowest tap, and steam in the two 
top ones. The use of these taps is to keep 
the water between the top taps and the 
bottom one. The explosion took place 
within two minutes of my trying the gauge 
tap, and from the trial of the taps I should 
consider the boiler quite safe." Mr. James 
Overton, of Hull, boiler maker, stated 
that he had seen the engine and boiler of 
* the Union? about two months ago; the 
boiler was then in a sound state, and ca- 
pable of bearing a pressure of 10lbs. on 
the square inch; and he considers it 
might have borne 40lbs. to the square 
inch without bursting. The safety valves 
had not a greater resistance than 8lbs. to 
the square inch. He thinks the cause of 
the explosion to have been the want of 
water in the boiler, and that probably the 
water having been decomposed, and the 
hydrogen mixed with oxygen from the at- 
mosphere, the explosion of these gases 
produced the mischief. There is, how- 
ever, some difficulty in accounting for the 
presence of a sufficient quantity of oxygen 
to produce so great an explosion. ‘The 
atmosphere can hardly be supposed to 
have passed into the boiler, and hydrogen 
itself will not explode unless mixed with 
oxygen. Mr. Vernon, engine manufac- 
turer, stated mest positively, that air could 
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not descend through the safety valve when 
open, if the interior of the boiler were full 
of gas, because there would be a greater 
pressure outwards than inwards, but he 
thought the gas might ignite itself! We 
think this must be a mistake of the re- 
porter or printer, because when water is 
decomposed into its elements in a boiler, 
it is always considered to be in conse- 
quence of the iron boiler having a greater 
affinity for the oxygen of the water than 
the hydrogen has, and the latter is conse- 
quently set at liberty. This is the reason 
why copper boilers would be so much 
safer, since they would not decompose the 
water so readily as iron boilers ; but there 
appears to be something inexplicable re- 
specting the mixture of the gases that has 
always baffled inquiries into the causes 
of steam-boiler explosions. Mr. Barrett, 
another engineer, said, * I suppose the 
explosion in question was occasioned by 
too small a supply of water being in the 
boiler, which being exhausted, the tops of 
the flues became bare, and the fire conti- 
nuing to act upon them, they became red 
bot, and then the water was decomposed, 
and the quantity of steam generated, de. 
creasing, and the act of decomposition 
increasing ; this process would go on till 
the whole mass became gas; the tops of 
the flues continuing hot, the gas would 
become more and more rarified til] igni- 
tion took place. I cannot determine 
whether it would ignite without comin 

into contact with atmospheric air, I think 
it would." Mr. A. Y. Barrett is of the 
same opinion. From this evidence it will 
be perceived that three scientific men 
think that the explosion might take place 
without the admission of atmospheric air 
into the boiler. The evidence to show 
that the generation of high pressure steam 
was not the cause of the accident, is very 
strong. Besides the fact that it might 
have escaped by the safety valve, the 
manner in which the boiler burst showed 
that it must have been by some tremen- 
dous power suddenly generated. If there 
had been five times the ordinary pressure 
on the boiler it would not have burst; it 
would only have bulged, from the giving 
way of the stays. Mr. Vernon says that 
Whenever boilers are burst from tbe force 
of steam, they are always rent in the 
weakest part; pieces of the boiler are not 
detached. He did not think a boiler like 

that of the Union could be burst by steam. 

Some of the witnesses, however, were of 
a different opinion. The question relative 

to the cause of the explosion is still un- 

settled, but perhaps there may be some 

further light thrown upon the subject 


' before the trial of the engineer takes place. 
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lelopiped shape. By applying burning 
paper to the lower aperture the ait was 
rarified, and the bag ascended in the at- 
mosphere, and struck rapidly against the 
ceiling. On repeating the experiment in 
the open air, it rose to the height of 
seventy feet. An experiment on a more 
extended scale was now projected, and a 
new machine containing about 650 cubic 
feet was made, and it rose about 600 feet. 
An immense bag of linen lined with paper 
and containing upwards of 23,000 cubic 
feet was found to have a power of lifting 
about 500168. besides its own weight. 
The operation was begun by burning 
chopped straw and wool under the aper- 
ture of the machine, which immediately 
began to swell. One of the brothers con- 
structed a large balloon of an elliptical 
form at Paris, sixty feet high, and forty 
feet in diameter. In a prelimanary expe- 
riment the machine lifted up from the 
ground eight persons, and would have 
carried them off if others had not come to 
their assistance. The great power of these 
machines, and their very gradual descent, 
had originally shown they were capable 
of transporting people through the air 
with all imaginable safety : as M. Mon- 
golfier proposed to makea machine of a 
firmer and better construction, M. Pilatre 
de Rozier offered himself to be the first 
aerial adventurer. 

This new machine was of an oval shape 
about forty-eight feet in diameter, and 
seventy-four feet high, painted outside 
with the signs of the zodiac cyphers of 
the king's name, and other ornaments. A 
proper gallery grate, &c. were appended 
in the manner afterwards described ; во. 
that it was easy for the person who as- 
cended to supply the fire with fuel, and 
thus keep up the machine as long as he 
pleased. The weight of the whole appa- 
ratus was upwards of 1,6001bs. The expe- 
riment was performed on the 15th Oct. 
1783: with this machine M. Pilatre in 
calm weather ascended 210 feet; some 
time after he ascended with M. Girond 
de Vitell to the height of 230 feet, hover- 
ing over Paris for above nine minutes, 
the machine keeping perfectly steady. 
On the 21st of Nov. 1783, M. Pilatre de- 
termined to undertake an aerial voyage, 
in which the machine should be fally set 
at liberty, it being held with ropes Ье оге. 
Every thing being got in readiness, the 
balloon was filled in а few minutes; and 
M. Pilatre placed himself in the gallery, 
counterpoised by the Marquis d'Orlandes, 
who occupied the other side. They met 
with no inconvenience during their voyage, 
which lasted about twenty-five minutes, 
during which time they had passed over 


ON AEROSTATION. 
xo. 1. 


Ix the year 1707, as we are informed by 
a letter published in France in 1784, a 
p Friar Gusman, applied to the 

ing for encouragement to his invention 
ofa flying machine. The principle, if it 
had any, seems to have that of a paper 
kite. The machine was in the form of a 
bird, and held several tubes through 
which the wind was to pass, in order to 
fll a kind of sail, which was to elevate 
it; and when the wind was deficient the 
same effect was to be performed by means 
of bellows concealed within the body of 
the machine. The ascent was also to be 
promoted by the electric attraction of 
pieces of amber placed in the top, and by 
two spheres inclosing magnets in the same 
situation. The king to encourage him to 
proceed, granted a place in his college of 
Barcelos or Santarem, with first professor- 
ship in the University of Coimbra, and 
an annual pension of 600,00) reis during 
his life. Of this De Gusman, it is also 
related, that in the year 1736, he made a 
wicker basket of about seven or eight feet 
in diameter, and covered it with paper 
which raised itself about 200 feet in the 
air, and the effect was generally attributed 
to witchcraft. 

In the year 1766 Mr. Henry Cavendish 
ascertained the weight and other proper- 
ties of inflammable air, determining it to 
be at least seven times lighter than com- 
mon air. Soon after which it occurred to 
Dr. Black, that perhaps a thin bag filled 
with inflammable air might be buoyed up 
by the common atmosphere; and he 
thought of having the allantors of a calf 
prepared for the purpose, but his other 
avocations prevented him from prosecut- 
ing the experiment. The same occurred 
to Mr. Cavallo; and he has the honour of 
being the first who made experiments on 
the subject. He first tried bladders ; but 
the thinnest of these, well scraped and 
prepared, was found too heavy. He then 
tried Chinese paper, but that proved 80 
permeable that the vapour passed through 
it like water through a sieve. At the same 
time, on the continent they were not 
asleep ; for in 1782, two brothers, Stephen 
and John Montgolfier, natives of Annoway, 
paper manufacturers, turned their thoughts 
to the subject. The idea was first sug- 
gested by the natural ascent of smoke and 
clouds in the atmosphere, and their de- 
sign was to form an artificial cloud by 
inclosing the smoke in a bag, and making 
it carry up the cover with it. Towards 
November in that year, it was tried at 
Avignon with a fine silk bag of a paral- 
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a space of about tive miles. 
account given by the Marquis d'Orlandes, 
it appears that they met with several dif- 
ferent currents of air; the effect of which 
was to give a very sensible shock to the 
machine, and the direction of the motion 
seemed to be from the upper part down- 
wards, It appears also, that they were 
iu some danger of having the balloon 
burnt altogether, as the Marquis observed 
several round holes made by the fire in 
the lower part of it, which alarmed him 
considerably. Тһе progress of the бге 
Was easily stopped by the application of 
a wet sponge, and all appearance of dan- 
ger Boon ceased. 
C. H. S. 


— —— 
DOMESTIC WATER MILLS. 


To the Editor of the Penny Mechanic. 


Lisieux, Normandy, June 12th. 
Бін,-І have received your interesting 
miscellany at this place, and should I 
stumble now aud then on a good scientific 
article in the French journals, I Will trans- 
late and send it you. 

A week or two ago, while making a 
journey to Havre, 1 found that in conse- 
quence of my availing myself of a seat in 
u private conveyance which started before 
the coach, and was going part of the way, 
that on arriving ut Pont l'Evedue (a town 
midway between Lisieux and Honfleur) 
1 had an hour to spare, the deligence 
being far behind. This leisure I occupied 
with a stroll up the principal street, 
giving the little French boys and girls an 
opportunity of staring at a foreigner, and 
myself the satisfaction of observing them. 
On crossing a little bridge thrown over a 
narrow branch of the main stream which 
runs through the town, my eye accidently 
rested on a flour-mill; but from the ab- 
sence of the external features of such 
buildings, I was induced to examine it 
with some attention. The frout was in 
the street, and the wheel was attached to 
the side wall nearest the water, conse- 
quently, having the whole of its parts ex- 
posed tu view. This position of the water- 
wheel is very common in this part of 
France; but I never remember to have 
seen it in England, except in drawing 
master's copies of picturesque scenery, 
and in those touched up duplicates of the 
same with which wonderful sons astonish 
their mothers at vacation time. Leaning 
over the bridge, 1 was surprised to ob- 
serve the longitudinal uarrowness of the 
wheel, and the very inconsiderable slip of 
Water that was necesrary for its action, 
The length of the paddles could not, I 


From the | 
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think, have been more than eighteen in- 

ches ; and though the wheel, from its great 

height, must have been very heavy, the 

little fall of water (about two feet in 
width) was sufficient to turn it ina very 
vigorous manner. Seeing the small space 
that was occupied, and the sufficiency of 
so trifling a fall, the question occurred to 
my mind,—why are not water-wheels 
fixed in the kitchens or sculleries of ho- 
tels, eating-houses, coffee-shops, and pri- 
vate establishments where there is a great 
deal to do? Might not a tank or cistern 
of rain water, aided by a pipe from the 
water-worhs, supply a stream, which 
flowing iu a trough or channel, wight fall 
on the paddies of a small wheel? The 
forin of this trough or artificial channel, 
its relative position with the whecl, and 
the height of the fall, are a detail of easy 
arrangemeut which common workmen 
practicslly understand. To the shaft of 
this wheel, might not a sufliciency of ap- 
propriate gear be attached to carry on a 
variety of domestic operations, such us 
coflee grinding, spit-turning, puinpiug, 
& c. àc.? And migut not the water, after 
it has performed its functions, be pumped 
up again into the original tank or cistern 
of supply? In this age of the march of 
mind, it is highly desirable to have sume 
cheap and simple machinery to discharge 
the coarser labours of servants, who, very 
properly, wish to avoid unnecessary do- 
mestic drugery, Though many look far- 
ward to the days when steum-engines will 
be applied to this purpose, there is, and 
will be, for some time, two obvious im- 
pediments to their domestic use; one is 
the expense ; and the other is the danger 
from accident or carelessness. Both these 
objections have been greatly mitigated of 
late, and will, uo doubt, greatly lessen in 
future; but, at present, it is, I think 
pretty obvious that water power, although 
less convenient and efficient than steam in 
large undertakings, is much more econo- 
mical. One of the objections that might 
be raised against having a water-wheel in 
a house, is, the disagreeable noise, But 
this would be only a temporary matter, 
and might be mitigated by placing the 
wheel outside the house, and in а situa- 
tion where it could be as little offensive 
as possib!e ** to ears polite." 

To throw down a vague scientific idea 
on public ground requires a little courage 
in these days of criticism; but 1 feel 
neither afraid nor ashumed. In matters 
of practical science my opportunities have 
never corresponded with my taste and de- 
sires; and my pursuits have beeu of a 
different kind. It is possible, therefore, 
that my scheme may be impracticable in 
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consequence of my having overlooked 
many little impediments in detail with 
which practical men are alone familiar. 
Imperfect knowledge, when it is not ac- 
_companied with presumption, is neither 
criminal nor disgraceful; and I consider 
it not one of the least advantages of ma- 
gaziues like yours, that they indulgently 
afford to intelligent crudities, **a loca! 
habitation and a name.“ In this way mind 
is made to assist mind. The experience 
9f one supplies the deficiencies and cor- 
тесіп the false data that are the conse- 
quence of the inexperience of auother; 
and the stimulus of publication causes 
many young amateurs of science to follow 
ар their ideas, and teach them “ how to 
shoot," and to set aside many early errors 
Which they would otherwise have con- 
tinued to regard as truth and the ne plus 
айга of the matter. 

That the Penny Mecnanic will be the 
friend of the pennyless mechanic, and the 
liberal advocale of science, is what I sin- 
cerely hope, and have reason to believe, 
from the evidence afforded by the Num- 
bers that have been hitherto published. 

Your obedient Servant, 


— — 


MISCELLANIES. 


То make Ginger-Beer Powders.—Take 
two drachms of fine loaf sugar, eight 
grains of ginger, and twenty-six grains of 
bicarbonate of potash, all in fine powder 
—mix them intimately in a Wedgewood's- 
ware mortar. Take also thirty grains of 
citric or tartaric acid, (the first is the plea- 
santest, but the last the cheapest.) The 
acid is to be kept separate from the mix- 
ture, The beer is prepared from the 
powders thus: take two tumbler glasses, 
each half filled with water—stir up the 
compound powder in one of them, and 
the acid powder in the other: then mix 
the two liquors—an effervescence takes 
place—the beer is prepared, and may be 
drunk of. The effervescence is occasion- 
ed by the discharge of the carbonic acid 
of the carbonate of potash. If the beer 
is allowed to stand for a few minutes, it 
becomes flat: this is owing to its having 
lost all its carbonic acid.—The cost of 
these powders is about sixpence a-dozen 
bets, 

The Weavers.—The arts of spinning, 
throwing, and weaving silk were first in- 
troduced into England about the middle 
of the fifteenth century, and were then 
practised in London by a company of 
Women, called, from the nature of their 
occupation, silk-women. About 480 men 
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begau to engage in the silk manufacture, 
and in the yeur 1656 nearly 50,000 manu- 
facturers of various descriptions took re- 
fuge in England in consequence of the 
revocation of the edictof Nantes by Louis 
le Grand, who sent thousands of the most 
industrious of his subjects into this king- 
dom to present his bitterest enemies with 
the arts and manufactures of France, and 
hence the origiu of the silk trade in Spi- 
taltields. 


— 


INSTITUTIONS. 


London Mechanics’ Institution.—As we 
are frequently receiving letters from Cor- 
respondents, requestiug to know the terms 
of subscription, &c., to the different Lite- 
rary and Scientific Institutions in the 
metropolis, we intend to give a short ac- 
count of them in our succeeding numbers. 
By this means our readers will be able to 
make a choice if they wish to belong to 
any of them, aud we shall afford the edu- 
cationist a glimpse of the means now in 
use for the improvement of the people of 
the metropolis; We think we are nc- 
quainted with nearly all the Mechanics’ 
and Literary Institutions of London; but 
we shall be happy to receive information 
from their Secretaries er members, in order 
to prevent the possibility of any misstate- 
ments. The first we shall notice is one 
that deserves this dist nction, not only on 
account of its being the first established, 
but also because it is probably more in- 
teresting to our readers than any other. 
The London Mechanics' Institution, situ- 
ate in Southampton-buildings, Chancery- 
lane, Holborn, was established on the 3rd 
December, 1723. Before this period the 
mechauics of London did not possess the 
advantages enjoyed by many of their 
Scottish bretüren for obtaining scientific 
knowledge; and great honour is due to 
those excellent gentlemen who originally 
proposed and formed aa Institution for im- 
provement of work-ng men. Every mem- 
ber, by paying sex shillings a quarter, and 
two shillings and sixpence entrance fee, is 
entitled to the following advantages: 
Lectures every Wednesday and Friday 
evenings, at half-past eight o’clock, on 
different branches of science and litera- 
ture. А Library of excellent books. 
There are nearly 7,000 vols. for circulation 
and reference. There are also Reading 
Rooms, supplied with nearly all the morn- 
ing and evening newspapers and maga- 
zines. Classes for the study of almost 
every branch of knowledge. Most of 
these classes are under the direction of 
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teachers, and a small additional subscrip- 
tion is required in order to belong to some 
of them. The affairs of the Institution are 
conducted by a President, four Vice Pre- 
sidents, and 30 Committee men, who ap- 
point & Secretary. Fifteen of the Com- 
mittee go out of office by rotation every 
six months, and are not eligible to be 
elected until they have been out of office 
for a similar period. Two-thirds of them 
are obliged to be chosen from amoug the 
working clases. The average number of 
members is about 1,200. 


LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery - laue.— Wednesday, July 
5, Colonel Thompson, M. P., on the Currency.— 
Friday, 7, J. Pereira, esq., on the Senses, both 
at half-past eight. 


Western Literary and Scientific Institution, 47, 
Leicester-square.— Thursday, July 6, Mr. Moore, 
on Poetry and the Living Poets, at half-past eight. 


Eastern Athengeum.— Wednesday, July 5. No lec- 
ture. 


Poplar Institution, East India Road.—Tuesday, 
uly 4. No lecture. 


Gower Street.—Tuesday, July 4, Mr. Angell, on the 
Steam Engine, at eight o'clock. 


Pinshury Mutual Instruction Soctety.—Tuesday, 
July 4, the Author of ‘ The Mechanics’ Saturday 
Night,” on the Love of Praise, at half-past eight. 


— amo = 


QUERIES. 
To the Editor of the Penny Mechanic. 


Sir,—I should be very much obliged if you or 
any of your correspondents would inform me of the 
best material to make a Fire-balloon for aeronau- 
tical purposes; and also the best method of making 
it air-tight and fire-proof : you will greatly oblige, 

Your obeuient Servant. H. F. 

[The “ Mongolfiers" described in Number 28, 
would probably suit H. F.“ better than one of his 
own making. They are very cheap, and may be 
procured at Darton's, on Holborn Hill, and of other 
respectable Booksellers and Stationers.] 


Sir,—Knowing that your valuable paper is the 
vehicle for the disseminating and interchanging of 
knowledge, 1 take the liberty of putting two ques- 
tions, to which some of your numerous readers 
will, no doubt, furnish answers. 


The first, put to me by & friend, and which I 
was not able to reply to, is, by what principle are 
the Steam Packets worked, which run between 
London and Westminster Bridges," the propelling 
force of which is (as I am informed) Mercury. 


The second is to know the cause of, what appear- 
ed to me, a curious phenomena; namely, I being 
on the platform in the large room at the Crown 
and Anchor Tavern, on Monday, at the meeting of 
the Working Classes, was struck with the distinct 
echo, which at the commencement of the evening, 
followed the expressions of the speakers. But ] 
was no less surprised, when at tlie conclusion of the 
busincss, or I should say towards the conclusion, 
the voices of the speakers were not resounded at 
al. 1 judged whether the air, by being impreg- 
nated with the carbon (which I have understood, 
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human beings, as likewise other animals, give out) 
escaping from the auditory, became thereby a less 
couducting medium. 1f you, or some of your read- 
ers, will be so good as to reply to the above, you 
will oblige, | 

Lovren or Scizxcx. 


Sir, 


ANSWERS TO QUERIES, 


Permanent Ink for Marking Linen —Dissolve а 
drachm of lunar caustic (fused nitrate of silver) in 
thrice its weight of distilled (or rain) water, and add 
about half a drachm of gum-arabic. This forms 
the ink, with which you must write or rather paint, 
with a clean pen upon the linen prepared as follows: 
—dissolve half an ounce of subcarbonate of soda in 
an ounco of distilled water, and add twenty grains 
of gum-arabic, this forms the mordant. Well 
moisten with the mordant the part of the linen that 
is to be written on, dry it by a gentle heat and then 
apply the ink in the manner above directed to the 
place that has been moistened The writing when 
exposed to the sun becomes black. 

J. R. Warts. 


Living Models.—There are occasionally a few ar- 
tists who collect a certain sum for the purpose of 
studying the life, generally for a season only, when 
another assembly is formed. However, there is & 
sort of academy in Sutton-street, Soho Square, 
between the Catholic Chapel and Music shop 
(corner house), where persons are admitted on pay- 
ing the requisite fee, and have an opportunity of 
studying from the living model. — 


— Болы--- 
TO CORRESPONDENTS. 
The Letter respecting the Quartelly Meeting of the 


London Mechanics Institution, skall be inserted. 
Z. 7.% communication is too personal and offensive 
to be published. 


Mr. Saul, of Lancaster, shal/ receive а private com- 
munication, 


S. W. Ne will give an engraving of a Steam Boiler 
ін ап early number; ke will then pesceiec that 
some of his suggestions arc acted upon at the pre- 
eds tene, and perhaps be able tu improve upon 
thea. . 


Saint Monday—School of Design—The Human Body, 
and ihe insertion of one or two papers that аге 
accepted from Correspondents, have been unavoid- 
ably pustponed. 


We have not overlooked the papers sent us on Per- 
perua Motion, but other more pressing suljecis 

ave hitherto prevented our publishing them. 

T. B—We beg to inform this Correspondent, and 
several who have written at different times to knuw 
if we would introduce Chemistry tuto the Maga- 
zine that wc now intend to do ғо. The first paper 
will probably appear in our nezt number. 


Mechanicus declined, with thanks. 


Verulam Philosophical Society of London skali ap- 
pear мегі wcek.— We are much obliged to Pro- 
fessor Dewhurst for his kind offer, and shall feel 
happy in inserting any papers he тау be pleased 
to favour us wath. 

Received Operative Mechanic and Jack's Brother. 

Received F. V. E.— A. Reader, and several Queries 
aud Answers. 


— — . U . U... LLULLU 


London : Prínted at the Holloway Press, by D. A. 
Погохкү; published by BERGER, Holywell- 
street, Strand; and may be hadof all Booksellers. 
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" CHEAP ELECTRICAL APPARATUS. 
Sin,—Thinking the following description 
of a simple electrical machine would be 
acceptable to your readers, I take the li- 
berty of requesting the insertion of it in 
your cheap and useful periodical, if you 
consider it worthy of that honour. 

Fig. 5 shows the machine complete. 
The construction of it is as follows:— 
Make a hole through the bottom and op- 
posite the mouth of a common wine bottle 
(4, fig. 1), about the same size as the 
mouth; through this hole and the mouth 
pass & spindle (Bc),—the end B of which 
should be squared to fix a handle on—and 
fx it firmly in the bottle. The bottle is 
then fixed in the frame (fig. 5) in the follow- 
ing manner: the end of the spindle (c) 
passes through a hole (the diameter of 
which is the same as that of the spindle,) 
in the upright c, and the end в slides 
down the groove E (in the other upright), 
the bottom of which is the some height as 
the hole ia the upright c, so as to keep the 
bottle in a horizontal position; the spindle 
is kept from starting up by passiug a pin 
through the upright in the direction of the 
line а. Next make a cushion of wash- 
leather, stuffed with wool, and fasien it on 
the top of the frame E (fig. 2) with glue; 
this frame is to be of such a height that 
the cushion shall press against the side of 
the bottle; a piece of black silk (which 
for the sake of clearness is omitted in 
fig. 2, but is marked H in fig. 5,) is to be 
sewn on the top of the cushion, and is to 
hang over the bottle as represented in 
fig. 5. The method of keeping this cushion 
pressing against the bottle will be better 
understood by reference to fig. 6, which is 
a plan of the board x, in which the up- 
rights ure fixed. a and 6 are the places of 
the uprights; с and d are the holes in 
which the ends of the cushion frame are 
put ; a long wedge (represented in fig. 3,) 
is put in the holee; another wedge is then 
put between the cushion frame and up- 
right wedge: this is better explained, 
perhaps, by fig. 4, where P is the cushion 
frame (or rather a section of it); L the up- 
right wedge, and M the wedge which is put 
between the cushion frame and upright 
wedge. The cushion should be smeared 
with a mixture ef quicksilver scraped 
from the back of a looking-glass, and tal- 
low. Beforethe machine is used, the bot- 
tle had better be held before the fire for 
about half a minute to insure its not being 
damp. 

The conductor may ke made thus: At 
right angles to one end of a cylinder of 
wood, about 24 inches in diameter and 6 
inches long, бх a smaller wooden cylinder, 
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about $ of an inch in diameter, and 3 inches 
long, rounded at both ends; the other end 
of the larger cylinder is to be rounded. 
Cover the whole with tinfoil, and mount 
iton a stand with a glass rod. When used 
it is to be placed with the cross piece pa- 
rallel to, and within about half an inch of 
the bottle, and should be of such a height 
as to come just below the silk apron. The 
leyden phial described by J. H. is to be 
placed at the round end of the conductor. 
If the cushion is pressed against the bottle 
with the hand, the machine will be found 
to work better. 
I am, Sir, yours respectfully, 


— ин» 
THE NEAREST APPROACH TO PERPETUAL 
MOTION. 


Tug following is the nearest approach to 
that “ оррғобінт philosophica," the per- 
petual motion. It is not liable to the re- 
sistance offered by friction, or to the dis- 
parity between the motive power and the 
reciprocal force that would keep it in mo- 
tion, which is an irremediable objection to 
all mechanical attempts to effect it. It 
consists simply of a glass tube filled 
with successive pairs of silver and copper 
leaf (Dutch gold leaf), separated by pieces 
of common writing paper, in alternate lay- 
ers, until the tube is filled with the scries. 
Thus constructed, it forms what is known 
to electricians by the name of ** De Luc's 
Electrical Column," and if closed from 
atmospheric access by a brass knob at 
each end, is capable of yielding electricity 
of considerable tension, and will remain 
in action for years. The hygometric 
moisture contained in the paper producing 
sufficient oxidation of the copper leaf, and 
corroding it very slowly, so as to develope 
& continuous current of voltaic electricity, 
a pith ball (8) is suspended by a single 
fibre of spun silk, so as to vibrate readily 
between one of the brass knobs of the tube, 
and a piece of wood (c), eovered with tin 
foil, placed on a table, or connected to the 
ground by a chain. Under this arrange- 
ment, the feeble current of electricity will 
first attract the pith ball, then having com- 
munioated to itan excess of electricity, it 
will become positive, and be immediately 
repelled, until it touches the tinfoil con- 
ductor, where it parts with its excess of 
electricity, and becomes negative, return- 
ing to its perpendicular position again, 
when it is again attracted and repelled as 
before; this repulsion is owing to the well- 
known law that bodies similarly electrified 
always repel each other, while those in an 
opposite state of excitement exert an at- 
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except on these occasions, of visiting guch 
places as those we shall describe. We 
of the pith ball will continue as long as the know that * Saint Monday » has fallen 
electric current exists, which, if the out- | somewhat into disrepute im consequence 
side of the tube be kept clean and dry, | of the manner in which many persons 
may be for an indefinite number of years. abuse the holiday or half-holiday, that 
BRACK HIMSELF ! might be made not merely a harmless use- 
3 ful . from the 5 8 

week, but also & time for intellectu 
A SIMPLE ALARUM. improvement—for the cultivation of & 
$12,—In reading your valuable journal of | taste for the fine arts—and for the gratifica- 
the 10th of June, I observed a letter and | tion of a most laudable desire for know- 
drawing of an alarum by “ Brack в Bro- ledge. Although we should be sorry to 
ther,” but that being rather complicated, | see“ Saint Monday ” kept merely that the 
I propose one very simple and not ехрен- | workman might have an opportunity of 
sive. Measure one of your clock lines | spending his week's earnings in the course 
n - тим ва in sy to | of a few hours in the gratification of a 

now how much it runs down in an Dour: : А Д 

say it доев во five inches; if you want it disgraceful appetite for gin and beets 


aide b yet we are sure that the majority of our 
to strike in two hours place at the distance | readers, and workmen generally, would 
of ten inches from the clock a flat piece 


of board, with a trap cut in it, so 88 to 

downwards with a small pair of 
hinges. Fasten 8 hanging bell up high, 
with & string attached to it, 50 short as 
not to reach the trap. Tie a small wedge 
to the other end of the string, pull the 
string down to the trap, catch the wedge 
so as to hold up the trap, and when the 
clock weight descends to the trap it will 
go down, the wedge will йу up, and the 
bell will consequently ring. By inserting 
this in an early number, you will much 
oblige your constant reader and well- 
wisher, 


tractive influence. Thus the same effects 
being constantly produced, the vibration 


by the love of gain, that they could not 
spare a few hours now and then—in the 
afternoon of “Saint Monday,” for 
instance, in order to cultivate their sym- 
pathies with the beautiful in nature and 
art, Although as Wordsworth says,— 


One impulse from 4 vernal wood 
May teach you more of map, 

Of moral evil and of good, 
Than al) the sages can. 


Yet most assuredly next to the impulses 
that we receive from viewing the works 
of nature, are those which even the most 
unlettered must derive from seeing 
such beautiful representations of nature 
as those, for instance, that are preserved 
in our National Gallery, and in the exhi- 
bitions that are opened from time to time 
in the Metropolis, to which the public 
are admitted on payment of a small fee. 
It is a disgrace to а country so rich io 
works of art as England, that the public 
should be excluded from seeing them un- 
less the visitors are 80 fortunately situated 
that they can afford to pay “the fee upon 
fee” that is demanded for exhibiting. 
We sincerely trust that the meeting lately 
held at Freemasons’ Hall for the purpose 
of petitioning against the continuance 0 

these practices willbe productive of good. 
In France, and other continental countries, 
a workman when he takes a holiday can 
gratify his taste for the beautifal in art, 
without depriving himself of some little 
comfort that he obtains out of his week- 
ly earnings. With the English artizan, 
however, it is very different; he must 
either pay like a gentleman,” or deprive 
himself of the gratification he desires. 


EDMUND GREDLEY. 
DESCRIPTION OF ENGRAVING. 


Fig. 1 represents the alarum while set; 
ais the trap, B the wedge, c the rope, D 
the bell, E the clock weight. Fig. 2 re- 
presents it after it has gone off; 4 is trap 
open, B the wedge after it has flown up, 
c the rope, D the bell in its proper posi- 
tion, E the clock weight, which by de- 
scending bas opened the trap door. 


и kw 


$AINT MONDAY. 


ArrsoucH it is undoubtedly true, as 
most of our readers have probably ex- 
perienced, that there are few things to be 
seen in London without Money,” still 
there are a few, and as they may not 

known to the majority of our readers, we 
shall have much pleasure in giving the 
particulars of those we are acquainted 
with that tend to improve the mind and 
refine the taste; and we are happy to say 
that there are several free exhibitions of 
this description. We introduce the subject 
under the title “ Saint Monday," because 
we address ourselves to the industrious 
classes, who have but few opportunities, 
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The impolicy of allowing this state of 
things to continue is becoming more 
evident every day. It not only deprives 
people of an intellectual enjoyment, and 
induces them to have recourse to pleasures 
of a less moral and often positively de- 
grading character; but it also keeps the 
artistical taste of our manufacturers far 
behind that of continential workmen. In 
every point of view, therefore, it is im- 
politic not to afford our artizans the op- 
portunity of visiting withoat impediment 
the collections of works of art in this 
country ; and we look to aliberal and en- 
lightened government for the removal of 
the causes that prevent this taking place, 
and for the realization of the hopes 
that have been so often disappointed by 
* Men having authority." As we have 
stated, however, there are many beautiful 
collections of paintings and other works 
of art, in and about the Metropolis, to 
which the public are admitted gra- 
tuitously on observing certain forms, or 
by paying u very trifling admission-fee. 
These we shall proceed to describe in 
our next and succeeding numbers; and 
hope to be able to point out to our 
readers a variety of interesting exhibi- 
tions, where they can profitably employ a 
few holiday-hours occasionally, cultiva- 
ting their taste at the same time perhaps 
that they are improving themselves for 
their different professions. 


— — 
STEAM BOILER EXPLOSION AT HULL. 


Wr bave received the following letter, 
pointing out what might be considered a 
mistake in No. 35, in describing the man- 
ner in which the explosion was produced. 
A slight typographical inaccuracy has 
made the passage rather ambiguous, but 
every person acquainted with the rudi- 
ments of Chemistry knows that a com- 
pound body can only be decomposed by 
some substance that has a greater affinity 
for one of the elements than they have 
for each other; this is the case with steam 
as with every thing else, and we are much 
obliged to our correspondent for his de- 
scription of its decomposition, although, as 
will be seen by the evidence given in No. 
36, scientific menappear tothink that oxy- 
gen must be obtained from some other 
source than the atmosphere. 


To the Editor of the Penny MECHANIC. 


Sır, —In thearticle Steam Boiler Explosion 
in No. 34, itis stated that the explosion 
took place, not from the expansion of the 
steam, but from the explosion of gases ge- 
uerated by the decomposition of the steam 
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| by the red-hot boiler, and that the gasses 


are the same as those used in the oxy- 
hydrogen microscope, viz., oxygen and hy- 
drogen, the constituents of water. Now 
this seemingly good explanation is de- 
cidedly wrong,as I think the following will 
show. The reason why the steam is de- 
composed by the hot iron boiler is on ac- 
count of the great affinity of the iron for 
the oxygen of the steam,which ít separates 
aud enters into union w.th, producing 
“oxide of iron," leaving the hydrogen 
alone in the boiler in the gasedus form; 
and hydrogen without oxygen will 
not explode. And itis clear that no at- 
mospheric air which would supply oxy- 
gen, could enter the boiler, for if the valve 
or any other communication between the 
boilerand atmosphere were open, the steam 
would escape by that, and woeld effect- 
ually prevent any inward current. But 
supposing a small portion of air did enter, 
it would only be in small quantities, 
which would explode and form water 
with a much smaller portion of hydrogen. 
It is clear therefore that it could not arise 
from the explosion of gas or gasses, and 
if effected by gas at all, it must have been 
by the expansion of the hydrogen. 
Yours, &c. 
C. D. Tnowas. 


— E 
THE KENT ZOOLOCICAL INSTITUTION, 
ROSHERVILLE, NORTHPFLEET, 


Ir affords us no smali degree of pleasure 
to be instrumental in giving publicity to 
new inventions or improvements which 
may tend to benefit any part or portion of 
our fellow-men, but we never feel so muck 
at home or in our element as when we at- 
tempt to write on the merits of any under- 
taking which has for its object the com- 
fort, happiness, and prosperity of the com- 
munity at large ; and we only regret our 
incapacity to set forth in more deserving 
terms the praiseworthy exertions of those 
gentlemen who, having the good, the real 
good of their eountrymen at heart, sacrifice 
their time, and embark their property, in 
enterprises of the most beneficial charac- 
ter. We live in one of the most important 
eras in the career of time: the next ten or 
twenty years are big with events—such as 
will create a complete revolution in the 
system of things. A few years since— 
'twas in our fathers’ time—a man dared 
not undertake a journey of fifty or sixty 
miles without first making his will, and 
going round the circle of his friends to 
take not unlikely a “ long and last fare- 
well,“ such were the contingencies attend- 
ing travelling inthose days. Howdifferent 
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now, even by stage-coaches! but what will 
it be when our Birmingham, our South- 
ampton, our Bristol, our Brighton, and 
their various branch rail-roads are com- 
pleted! why, we had nearly said, in a few 
hours we shall see them all! The fact is 
certain, that, should we live to see these 
railways finished, whether we travel] by 
way of Southampton or Dover, we shall 
take breakfast one morning at Liverpool, 
and the next, at the same hour, in Paris! 
We shall step into Williams’s, in the Old 
Bailey, and take lunch at two, ргера- 
ratory to dining with a friend in Brighton, 
a little before five. 

And, through the kindness of some 
happy-thoughted gentlemen, who have 
formed themselves into a Company for 
laying out grounds and establishing a 
Zoological Institution, near Gravesend, 
we shall take an evening promenade in 
their Gardens, after "Change and Bank 
business is done. We have before us a 
prospectus issued by this Company, to 
which we are happy to see aflixed the 
names of many respectable, influential, 
persevering men—men who have proposed, 
and will, we doubt not, carry into execu- 
tion, this most desirable scheme, provided 
they have the co-operation and assistance 
of the public. We shall be glad at some 
future time to give a sketch of the plans 
on which their grounds will be laid out— 
for the present, however, we content our- 
selves with an extract or two from the 
prospectus referred to. 

“The design of the Institution will 
comprehend a Zoological Garden, Mu- 
seum, and appropriate Room for Lectures 
In every department of Natural History. 

“The site of Ground chosen possesses 
the requisite properties for the Garden, 
which will be laid out perfectly unique, 
and the Buildings to contain the entire 
Zoological Specimens will be so con- 
-structed as to be visited at all seasons of 
the year. 

* Measures will be adopted by which 
the Menagery will be enriched with the 
most choice subjects, both foreign and in- 
digenous, that can be procured, in which 

Committee of Management, in their 
zealous endeavours to promote the inte- 
Tests of Zoological Science, confidently 
trust to have the most liberal assistance 
from the several Socities now established. 

It may therefore fairly be presumed, 

t this Society will arrive at the same 
degree of eminence and utility as similar 
Establishments have in other Counties." 

— — 
SCHOOL OF DESICN. 

To the Editor of the PENNY MECHANIC. 

In —In common with every other per- 
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son who desires to see a knowledge of 
the Fine Arts diffused as widely as pos- 
sible. amongst artizuns and workmen of 
every description to whom it may prove 
useful in their various professions, I. was 
highly gratified when I first learnt that 
Government intended devoting a sum of 
money for the purpose of establishing a 
School of Design. Tbe utility of such an 
Institution must be apparent to every one 
who is at all acquainted with the present 
state of our manufactures. Continental 
workmen are acknowledged to be superior 
to our own in the art ef designing, and 
the cause is, that the former have far 
greater opportunities for studying beauti- 
ful compositions and improving their 
tastes than we have. With but two or 
three exceptions every place containing 
any beautiful specimen of art is closed 
from public view, unless the visitor caa . 
afford to put his hand pretty deeply inte 
his pocket. Besides this, what means 
have we for giving our workmen ап 
elementary knowledge of perspective, or 
the principles of design? With the ex- 
ception of a few classes at some of the 
Mechanics’ Institutions, I know of none. 
The establishment of a School, therefore, 
where these things should be taught to 
young men, and where they could be pre- 
pared to enter upon their profession m 
the possession of knowledge not merely 
calculated to advance their own interests, 
but generally to improve the manufac- 
tures of the country, was indeed an object 
much to be desired. To accomplish it not 
merely fifteen hundred pounds, but fifteen 
thousand would not have been too much, 
but with the former sum alone much good 
might have been accomplished with judi- 
cious management. If, however, the 
School of Design is really to be formed 
according to the prospectus that bas lately 
been issued, is there the slightest pros- 
pect of its being successful? The sub- 
scription is to be four shillings per week ! 
a larger sum than the greater number of 
those for whom the school is to be pro- 
fessedly established, can afford to expend 
upon wearing apparel! Why, a number 
of young men subscribing together could 
have attained efficient masters, and, in 
time, a good collection of specimens at a 
much cheaper rate. Four shillings per 
month (double the subscription to the 
London Mechanics’ Institution, where 
there are good drawing and modelling 
classes) would have been more reasonable 
than the sum per weck, and the subscrip- 
tion must be greatly reduced indeed 
before working men can avail themselves 
of the advantages of the School. But 
there is another no less objectional pto- 
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vision ; the rooms are only to be opened | Gerish, Francis William, East-road, City- 


from ten till four o'clock. Really this 
regulation is so utterly inconsistent with 
any thing we might anticipate, that we 
cannot help asking, Who is this School 
intended for? Not, certainly, for those 
for whose benefit it is said to be instituted, 
Who can attend during the day excepting 
young artists who intend to follow up the 
study professionally? It appears to me 
that the object of Parliament in granting 
the money has been entirely overlooked, 
and if the young artizans of the Metro- 
polis wish to obtain any benefit, they 
«hould at once present a petition to the 
House of Commons upon the subject. 
I am, Sir, Yours respectfully, 
N. S. N. 


[From the prospectus that has been 
issued, it appears that the School is 
intended for young artists only. A 
School for working men, at a reduced 
rate of subscription, will be opened 
shortly ; this will be held in the evening. 
Ep. P. M.] 


— 


LIST OF PATENTS. 


ENGLISH.— MACHINERY. 


Berry, Miles, Chancery-lane, Middlesex, 
for an improvement in obtaining motive 
power for propelling or working ma- 
chinery. For six months, from 6th 
June. 

Blake, James Partridge, Little Queen- 
street, Middlesex, for improvements іп 
preparing rice, paddy, oats, and such 
other grain. For six months, from 
80th May. 


Bodmer, John George, Bolton Le Moors, 
Lancaster, for improvements in ma- 
chinery for spinning and doubling 
cotton, wool, flax, &c. For six months, 
from 12th June. 


Buckingham, James, Great Randolph- 
street, Camden Town, Middlesex, for 
improved combinations of machinery, 
to be applied where tooth gear and 
other mechanism have hitherto been 
used. For six months, from 17th June. 

Cook William Fothergill, Hastings, Sussex, 
and Charles Wheatstone, of Hanover 
Square, Middlesex, for improvements 
in giving signals and sounding alarums 
at distant places by means of electric 
currents transmitted through metallic 
circuits. For six months, from June. 

Dansill, Joseph Choild, Limpley Stoke, 
Wilts, for improvements in stone ma- 
chinery. For six mouths, from 6th 
June. 


road, Middlesex, for apparatus for 
closing doors, shutters, &c. For six 
months, from 30th May. 

Millet, Richard Oke, Peupalls, Hayle, 
Cornwall, for improvements in instru- 
ments for extracting teeth. For six 
months, from 1st June. 


Nash, Theophilus John, John - street, 
Downshire-hill, Hampstead, and John 
Ross, of Wild-street, Lincoln’s Inn 
Fields, Middlesex, for an improved 
method of making (in wood and metals) 
letters, figures, and other devices, which 
having a flat surface, present by the 
aid of colours the appearance of projec- 
tion and doomed letters, &c. For two 
months, from 19th June. 


Nicholson, William, Manchester, for im- 
provements іп spinning machinery. 
For six months, from 17th June, 


Noe, Richard, Everton, near Bawtry, York, 
for an improved machinery for making 
Tee For six months, from 17th 

une. 


Thomas, James Leonard Clement, Covent- 
Garden, Middlesex, for improvements 
in steam engines, and steam generators 
үз save fuel. For six months, from 17th 

une. 


Woolams, Joseph, Wells, Somerset, for 
improved methods of obtaining power 
and motion from known sources. For 
six months, from 30th May. 

Woone, Godfrey, Berkely-square, Middle- 
sex, for an improved method of forming 
plates with raised surfaces for printing 
impressions on different substances. 
For six months, from 12th June. 

Yetts, William, Yarmouth, for an improved 
mode of caulking ships. For two 
months, from 19th June. 

CHEMISTRY. 

Kirkman, John, St. Pancras-road, Mid- 
dlesex, for an improved mode of re- 
moving carbonaceous inerustation from 
the internal surfaces of retorts employed 
in generating gas. For six months, from 
8th June. 


Swaine, Edward Schmidt, of Leeds, for a 
mcthod of producing and preserving 
artificial mineral waters, and for ma- 
chincry to effect same. For seven years, 
from 9th October next. 


PATENTS FOR SCOTLAND. 
MACHINERY. 
Adams, William Bridges, Porchester-ter- 
race, Bayswater, fur improvements 10 
wheel carriages. 2nd June. 
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Debac, Pierre Bartlemy Guinebert, Brix- 
ton, Surrey, for improvements in rail- 
roads. 12th June. 


Guynemer, Charles, Manchester - street, 
Manchester-square, for improvements 
in piano-fortes. 24th May. 


Livsey, Joel, Bury, Lancaster, for improved 
machinery for spinning cotton, &c. 
21st June. 

CHEMISTRY. 

Crawford, William Henry, for preventing 
oxyflation of iron, copper, &c., by an 
improved coating. 22nd May. 


Gossage, William, Stoke Prior, Worcester, 
for an improved apparatus for decom- 
posing common salt, and condensing 
the product. 2nd June. 

Sheridan, John Joseph Charles, for im- 
provements in the processes of the sac- 
charine, vinous, and acetous fermenta- 
tions. 

— — 


MISCELLANIES. 


To Brew a Gallon of Ginger- Bcer.—T wo 
pounds of the best refined lump sugar, a 
couple of fresh lemons finely sliced, two 
ounces of the best fresh powdered ginger, 
and a desert spoonful of cream of tartar, 
are to be put into a gallon of fine soft 
water. Let the whole simmer for an hour 
over a gentle fire, taking care not to let it 
boil. Pour off the clear liquor, let it 
stand till cool, add a table spoonfull of 
porter yeast, milk warm, let the whole re- 
pose twenty-four hours, scum off the top, 
strain the liquor through a flannel bag, 
and bottle it up. By varying the propor- 
tions of the ingredieuts, the beer can be 
made hotter, sweeter, or more acidulous, 
according to the brewer's taste. 

The Steam Plough.—The machine and 
auxilaries remain stationary during the 
time occupied by the ploughs in taking 
one furrow; they are then severally put 
in motion, and made to advance in three 
parallel lines, in order to keep pace with 
the breadth of land turned over, and to pull 
the ploughs accurately straight. The ma- 
chine is impelled by the engines, and each 
auxiliary by its attendant man, who also 
shifts his plank onward as occasion re- 
quires, The machine and its auxiliaries 
have thus to be moved over a space of 
eighteen inches only, whilst the ploughs 

ve each travelled 220 yards, and turned 
over 220 square yards of land nine inches 
in depth; in other words, the machine and 
auxiliaries have only to be moved eleven 
Yards, in the time that the ploughs have 
travelled five-and-a-half miles, and turned 
Over a statute acre of land. The ploughs 
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perform their work at the rate of two 
miles an hour, and are subject to very few 
stoppages; so that eight acres and three 
quarters nearly of bog would be ploughed . 
up in a day's work of twelve hours; or, 
taking the average of daylight throughout 
the year, and making a liberal allowance 
for hinderances from weather and other 
causes, one machine would plough up 
2,000 acres in a twelvemonth. The prin- 
cipal machine, together with a six ton 
load of fuel, weighs about thirty tons, its 
superficial bearing on the moss is 399 
square feet, giving a pressure of 178lb. 
on each square foot. Taking the weight 
of a man at 1681b., and the area of his 
foot at thirty square inches, he would, in 
walking, press with a weight at the rate 
of 806lb. per square foot, so that the ma- 
chine has a buoyant of about four and 
three-quarters times that of a man, and 
could therefore travel on much softer soil 
than red moss, which is considered very 
wet and spongy.—Journal of Agriculture. 

Friction in Tubes—At a late meeting of 
the Institution of Civil Engineers, a paper 
by Mr. Horne, descriptive of a mode 
which has been adopted successfully for 
ventilating a mine by forcing in air, was 
read. The pipes were five inches in di- 
ameter, and extended a mile; and the 
ventilation produced was complete. A 
discussion then took place on the fric- 
tion of air and gas passing through pipes 
of diflerent lengths and diameters. It was 
stated that the loss on forcing gas through 
1000 feet of pipe, amounted to 75 per 
cent.; tbat is, if 100 cubic feet of gas are 
delivered through an apertare under a 
given pressure, only 25 cubic feet will be 
celivered through a pipe 1000 feet long, 
under the same pressure. 


— — 
INSTITUTIONS. 


Verulam Philosophical Society of Lon- 
don.—On Wednesday, the 14th of June, 
the members and their friends dined toge- 
ther at the Ship Tavern, Water Lane; in 
order to commemorate tbe Birthday of 
tbeir Founder and President, Professor 
Dewhurst; Henry Braddon Esq, of 
Emmanuel College, Cambridge, presided ; 
and Dr. Brown, F.R.S.F., occupied the 
Vice Chair, on which occasion a 
splendid medal, executed by Mr. Shaw, 
of Gough-Square was presented to Profes- ` 
sor Dewhurst bearing beneathhis Armorial 
Bearings the following inscription. 

To Henry William Dewhurst, Esq, Fel- 
low of many learned Societies in England, 
Ireland, and America, &c. Professor 
of Astronomy, Anatomy, &c. this medal 
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was presented to him as Founder, Presi. 
dent, and Director, by the Patron, Vice 
President, Council and members of this 
Society as a small token of their esteem 
and admiration of his private worth, his 
brilliant talents, and great exertions in the 
diffusion of Literary and Scientific Infor- 
mation among all classes of society.— 


Fourth Session 1836-37. 


On the same evening the first Brad- 
donian silver medal was presented by Mr. 
J. K. Hunt, for the best Essay on the 
formation of minerals, by the learned 
chairman, who announced tbe following 
subject for competition; the prize to be 
also a splendid Silver Medal—* Does 


Geology prove the Earth to have been 
originally of a fluid origin: if so, upon 


what evidance?" All Essays to be sent 


in on or before December 1, 1837, (post 
paid) to the President, Professor Dew- 
hurst, Verulam Cottage, Pentonville. 
Jos. DRAN, 
June 21, 1837. Hon. Secretary. 
Vineyard Walk, Clerkenwell, 


LECTURES DURING THE WEEK. 


London Mechanics! Institution, Southampton- 
buildings, Chancery -lane.—Wednesday, July 
12, Basil Montague, Esq., on the Patriot and the 
Demagogue.—Friday, 14, Professor Calvert, on 
anes and the art of Reading, at halſ. past 
eight. 

Eastern Atheneum.—Wednesday, July 12, J. Dunn, 
Esq., on Meteorology, at eight o’clock. 


Poplar Institution, East India Road.—Tuesday, 
uly 11, Robert Bindley, Esq., on the Theory 
and Practice of Naval Architecture, being the 
second of a course of lectures on Naval Architee- 
ture and the causes of Shipwreck, at eight. 


Gower Street Institution, Cafe Colloseum, New- 
road, Monday, July 11, Mr. J. J. Hawkins, on 
the art of Lecturing, at eight o'clock. 


Finsbury Mutual Instruction Society.—Tuesday, 
July 12, Colonel Thompson, M. P. on Political 
Economy,—the Currenoy, at half-past eight. 


— ае 
QUERIES. 


To the Editor of the Penny Mechanic. 


Kite Carriages.—Sir,—Can you tell me what sort 
of wood and what sort of calico I should use for 
making & kite for a carriage, and the way of ma- 
naging the reins. 

[Our Correspondent will find full particulars in 
the little book published by the inventor, and 
which may be obtained of Mr. Doudney our printer. 
We cannot answer the query at length in the Maga- 
zine.—Ep. P. M. 


Gilding Picture Frames.—Will you, or some of 
гош correspondents, be kind enough to tell me 
ow to regild picture frames; an early answer to 
this query will inuch oblige, 
À well-wisher to your 
Useful Magazine, G. S. H. 


Linseed Oil.—8ir,—you will much oblige me if 


you, ór any of your correspondents, could inform 
me how to PS linseed and other oils. 
remain your constant reader, 
AMATOR Scixxræ, 


ANSWERS TO QUERIES, 


Coloured Fires.—Sir,—I beg to inform A. B. 
Y. L." that the best fires are made in the following 
manner: 


Ned Fire. —Porty parts of dry nitrate of strontia, 
which is sold in crystals containing water whioh 
may be expelled by putting them on the hob of a 
moderate fire for half an hour, thirteen parts of 
flowers of sulphur, five of chlorate of potash, four 
of sulphuret of antimony, and a little powdered 
charcoal; the ingredients should be separately 
powdered and mixed afterwards. 


Blue Fire.—Sixteen parts of saltpetre, four of 
sulphur, and one of orpiment, and a little powdered 
charcoal, 


Green Fire.—Sixteen parts of meal powder, three 
of copper filings, and a little charcoal. If the 
above is of any service to A. B. Y. Z.“ he is wel- 
come, and the insertion will oblige 

Your Friend. ZAMIEL. 


To make Fusible Alloy.—Sir, permit me, through 
the medium of your Magazine, to answer “J. D.'s" 
queries in your last number, how to make Fusible 
Alloy. Heat in a crucible four ounces of bismuth, 
two ounces of tin, and two ounces of lead, then 
add one ounce of mercury ; the compound becomes 
fluid at 1709. 

P.S.—I believe the above Alloy melts at a less 
heat than Parke's. 


To make Blue Signal Lights:—Six ounces of salt- 
petre, two ounces of sulphur, and one ounce of 
sulphuret of antimony. When a lighted match is 
applied to this mixture a brilliant deflagration 
takes place: it can be seen at the distance of fifty 
miles. 

Yours respectfully, 
E. CAMPBELL. 


— — 


TO CORRESPONDENTS. . 


Mr. Cary, Shepton Mallet, The drawing and des- 
cription of a new Coach Drag shall appear in an 
early number. 

М. V. The lctter shall be translated and published. 


Frank. Try ether. We have always found naptha 
do very well, In several of ому back numbers 
there are communications on the subject to which 
he had better refer. : 


Mr. Douglas. The petition to the House of Commons 
respecting Accidents in Mines shali appear. 

We shall have a word or two to respecting the 
letter of W. Н. Е 

М. М. We shall be to receive the model, and 
when the description 15 published, will introduce 
the rnvention to the notice of some gentlemen who 
may probably be inclined to patronize it. 

The letter on Railway Tunnels ts too long; we will, 
Auwevcr, endeavour to find room for it. 

Amator Sciente We do not remember the circum. 
stance, but will rcfer to the subject, and if neces- 
sary, give a further explanation. 


We kave been obliged to postpone the letter from 
Amicus tli next week. 


Received several Queries and Answers. 


The vui stp of Davenport's Electromagnetic 
Engine s appear in an early number. 


London : Printed at the Holloway Press, by D. A. 


DevoNzv; published by Вкаски, Holywell- 
street, Strand ; and may be hadof all Booksellers. 
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STEAM BOILERS. 
Тнв earliest boilers employed for generat- 
ing steam, and applied as a motive force, 
with which we are acquainted, were either 
‘globular or hemispherical, with flat or con- 
cave bottoms ; and many of these are still 
in use for the supply of high-pressure en- 
gines. In situations where fuel is so 
abundant as to render necdless any econ- 
omy of it, they may continue to be used 
with advantage, as their form adapts them 
to withstand steam of great elastic force. 
The waste of fuel caused by them, else- 
where, led to a very general substitution 
of boilers of an oblong form ; and those 
known by the term of ** waggon boilers," 
from their shape, formed опе of the many 
improvements of the steam-engine iutro- 
duced by Watt. А longitudinal section 
of a boiler of this kind is represented by 
Fig. 1 in the subjoined engraving, fitted 
up with all the appendages now generally 
applied, and set in à furnace of the usual 
construction. aaa is the boiler, having a 
cylindrical return flue (5) throughout its 
length ; the form of these parts will be best 
uuderstood by considering them with re- 
ference to Fig. 2, which shows the figure 
of the boiler in its cross section (5), being 
the return flue; this portion of the boiler 
should be always placed near to the bot- 
tom, and be constantly kept covered with 
the water, as seen at c in the drawing. 
The flame and smoke from the furnace (d) 
first passes under the boiler, then returns 
through the flue (5) to the front, where 
the current is divided, and, passing to the 
right and left through lateral flues in the 
brickwork (one of which is brought into 
view at e e) before 1: enters the chimney 
(ff). The water is supplied to the boiler 
by the feed-pipe (g), which is made to 
contain a column of water equal to the 
umount of pressure in the boiler. On the 
top of this pipe is a cistern (A); i is a 
float, made of stone, suspended by a wire 
passing through a stufling-box ( j), which 
is attached to one extremity of a lever, 
whose fulcrum is at k, a weight (/) being 
suspended to the extremity of the other 
arm of the lever sufficient to counterba- 
lance the difference between the specific 
gravity of the stone and the water, causing 
the former to lie on the surface of the lat- 
ter. By this arrangement, when the water 
sinks below the proper level in the boiler, 
the stone float descends with it, causing 
the attached wire to operate upon the 
lever above, and lift the valve shown in 
the cistern (A), which then affords a fresh 
supply of water. The feed-pipe likewise 
contains an iron bucket, hung by a chain 
that passes over two pulleys (оо); the 
other end is attached to a plate of iron (p) 


called the damper, which is used to en- 
large or contract, and, when required, en- 
tirely close the throat of the chimney. By 
this contrivance, when the steam in the 
boiler is urged to too great an extent, its 
pressure forces the water in the feed-pipe 
upwards, thereby raising the bucket (m), 
and causing its counterbalance, the damp- 
er, to descend in the throat of the chimney, 
and reduce the intensity of the fire. At 
g and r are two guage-cocks, by which 
the proper height of the water in the 
boiler may be always ascertained. If g 
discharges water, and r steam, the water 
is at the proper height; if both cocks dis- 
charge water, it is above its proper 
height ; and if both discharge steam, it is 
below its proper height. This latter cir- 
cumstance, which can only take place by 
the defective action of this last-described 
apparatus, is of serious moment, and re- 
quires an immediate remedy; the most 
safe is, in our opinion, the reduction of the 
fire, by stopping up, bythe readiest means 
at hand, all access of air to the grate, 
after which, attention may be paid with 
confidenee to removing the cause of the 
defect. For the purpose of showing at all 
times the pressure aeting upon the boiler, 
a steam-guage is employed. This is usu- 
ally made of an iron tube, bent into the 
form represented, one end communicating 
with the steam-room of the boiler,and the 
other open to the atmosphere. This tube 
is partly filled with mercury, and into the 
externally-open end is put a slight rod of 
wood, which floats perpendicularly in the 
mercury, and shows by its altitude, on a 
divided scale of inches affixed to that le 
of the tube, the pressure of the steam. If 
the steam raises the mercury or rod one 
inch, it proves that the pressure is one half 
pound per square inch on the internal sur- 
face of the boiler, tending to burst it; for 
if the section of the bore of the pipe was 
just one inch, the pressure would be sup- 
porting one cubic inch of mercury, which 
will be found to weigh nearly half a 
pound; therefore, for every two inches 
rise,one pound pressure may be reckoned ; 
and as condensing engines seldom work 
with more than three or four pounds pres- 
sure upon the inch, the scale need not be 
longer than eight or nine iuches. For pre- 
venting the pressure becoming greater than 
the boiler is calculated to sustain without 
incurring danger, a safety-valve (u) is pro- 
vided. This is usually a circular piece of 
metal, with a conical periphery ground to 
fit into a conical seat, and kept there by 
the pressure of a lever, loaded with a de- 
terminate weight, that will not suffer it to 
rise until the steam has acquired an ex- 


cess of force above that required for work- 
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ing the enzine, or would endanger the 
bursting of the boiler. In large boilers, 
especially those in steam-boats, it is usual 
to have another safety-valve, inclosed in a 
box under lock, the key being kept by the 
chief manager, to prevent the possibility 
of improper interference with it, by igno- 
rant or imprudent persons: by the neglect 
of which precaution many serious acci- 
dents have occurred. The steam which 
escapes from safety-valves is generally 
conducted by a pipe from the valve boxes 
into the chimney. At vv is the steam- 
pipe by which the engine is supplied, the 
quantity being regulated by a throttle- 
valve at w, and a screw-down valve at z. 
For the purpose of cleaning out or ex- 
amining the condition of the boiler, a cir- 
cular or oval hole ( y) is made sufficiently 
large to admit a man to pass through, and 
therefore called the man-hole. It is co- 
vered by a strong plate of iron bolted 
down, in which plate is usually fitted the 
atmospheric or vacuum safety-valve (s), 
which opens inwards by the pressure of 
the atmosphere, preventing the latter force 
from injuring the boiler, should a vacuum 
be formed by condensation within. A 
cock and pipe leading from the bottom of 
the boiler is employed for discharging it 
of its contents. The above description is 
taken from the Engineers' Encyclopoedia. 


— — 


APPARATUS FOR RESCUING DROWNING 
PERSONS FROM THE ICE. 


To the Editor of the Penny MECHANIC. 


Sia, —In Number 36 of your Magazine, I 
perceive you have inserted a letter from a 
Correspondent who signs himself G. P. P. 
In this letter he notices my invention for 
saving drowning persons in the ice; but 
conceives the machinery to be imperfect, 
in consequence of its being only applica- 
ble to those who still retain sufficient 
strength to assist themselves, by placing 
the rope round their bodies. I think, Sir, 
my diagram given in page 27 is not pro- 
perly understood, or perhaps my descrip- 
tion was not so explicit as it ought to have 
been, otherwise G. Р.Р. would have seen 
I had provided for the assistance of those 
too far spent to help themselves. 

The two flat-bottomed boats there given 
are placed on each side the water; with 
sufficient running tackle to allow a man 
to be drawn from either side of the river 
to the other. When a person has fallen 
in the ice, and is so far spent as not to be 
able to help himself, any one volunteering 
can be placed in the noose and carried off 
to the sufferer with the greatest ease and 
safety: he is then let down sufficiently 
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low to seize hold of him, and placing a 
second noose round his body, they are 
both drawn up and borne off to the shore. 
I have enclosed another diagram which, 
if you think worth inserting, you will 
oblige Your humble servant, 


— 


LONDON MECHANICS’ INSTITUTION. 
To the Editor of the Penny Mechanic. 


Sin, —As a member of the London Me- 
chanics’ Institution, Southampton-build- 
ings, Chancery-lane, I venture through 
the medium of your Magazine, to call the 
attention of the senior members of that 
Institution to the important motion that 
was adjourned from Wednesday the 7th 
June, (the quarterly meeting night), until 
the 26th of July inst.; the principle of 
which motion is, that all youths who shall 
hereafter join the Institution, being under 
18 years of age, shall not be entitled to 
speak or vote at any of the meetings or 
elections in the Institution; and that no 
member shall be eligible to serve as a 
"ommittee-man until he has attained the 
age of 21 years. 

I should not have taken this step bnt 
for the conduct of those few persons who, 
on the 7th inst. opposed the motion, and 
who perceiving that the great majority of 
the members then present were favourable 
to the proposed motion, conducted them- 
selves in the most noisy, and unbecoming 
manner, and by continued motions for 
adjournment, succeeded at length in post- 
poning the decision of the questio#, hoping 
thereby to obtain a majority against the 
motion at the adjourned meeting, it being 
well known that adjourned quarterly 
meetings are usually only attended by 
mere boys. 

It is for the express purpose of frus- 
trating such an improper attempt, that I 
now write thus earnestly to solicit the at- 
tendance of all those members who, from 
their mature age and experience, will be 
enabled to judge of the real merits of the 
question. Although I do not intend to 
enter into the subject to be discussed on 
the 26th instant, it appears to me to be 
so self-evident that it will be highly bene- 
ficial to the real interests of the members 
of the Institution that the adjourned mo- 
tion should be carried ; that I am anxious 
by every means in my power to ensure as 
full an attendance at the meeting as pos- 
sible. 

Entertaining this strong opinion, I beg. 
to impress upon the minds of those per- 
sons who are really anxious for the 
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welfare of this Institution, the importance 
of attending the adjourned meeting on the 
26th instant; and I wish also to im- 
press them with the importance of at- 
tending (as much as possible) at all the 
quarterly general meetings of the Institu- 
tion, the proceedings of which of late 
have been (owing to the absence of the 
majority of the senior members) far from 
satisfactory. 

At the last three or four quarterly 
meetings there has been little else but a 
continued uproar; and through the agency 
of the juvenile members (led on as they 
are by a few persons whose simultaneous 
desire seems to be to create dissatisfaction 
and jealousy against the management of 
the Institution) measures have been 
passed which will, I fear, eventually 
prove very detrimental to the Institution. 
It is well known that out of about 1200 
members, not more than 200 ever take 
any part in the elections for officers, or 
attend any of the meetings of the Institu- 
tion, and of those a very considerable 
number are mere boys, who, from their 
extreme youth are wholly incapable of 
exercising a sound judgment on the dif- 
ferent questions that come before them. 
Uniting, however, as they do with the 
persons I have before alluded to, they 
possess by their mere numerical force (and 
through the neglect of the members of 
more mature age) an influence in the elec- 
tions and affuirs of the Institution far 
beyond their real merit, and such an one, 
as if not checked, will ultimately throw 
the whole management into their hands. 

It ів the duty of erery member of a 
public institution to lend the utmost aid 
in his power to maintain and preserve the 
true interests of any society to which he 
may belong; and not by his neglect allow 
its welfare to be trampled upon, its laws 
set at defiance, and the whole reduced to 
ene chaos. Hoping this appeal will 
arouse the dormant erergies of those to 
whom it is addressed, 


I am, Sir, 
Your Obedient Servant, 
AMICUS, 


[We have an objection to insert anony- 
mous communications except on subjects 
of a perfectly neutral character; but the 
writer of the above having favoured us 
with his name, and stated why he does 
not wish it to be published; and as we 
know him to be a gentleman on whose 
statements we can depend, we do not ob- 
ject to the insertion of his letter. We 
must act diflerently, however, with ano- 
ther that we have received from an anony- 
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mous correspondent, charging certain 
members of the Institution by name with 
attempting tyrannically to deprive the 
younger members of their privileges, 
The least that the writer could have done 
was to authenticate such a letter by an- 
nexing his name. But even then we should 
have declined to insert the communica- 
tion. We stated at the first that we 
should always endeavour to prevent our 
work becoming a cause of unnecessary 
vexation to any party, and we shall care- 
fully avoid taking a part in the squabbles 
of any institution which can only interest 
a small portion of our readers, and had 
much better be kept from the public eye. 
—E». P. M.] 


— н» ——. 
THE MARQUIS OF WORCESTER AND DE 
CAUS. 


To the Editor of the Penny Mechanic. 
Sig,—I don't know if you are acquainted 
with the following fact. Ninon de l'Enclos 
wrote to the Marquis d'Effiat,that visiting 
Bicétre with the Marquis of Worcester, 
they saw & man grappling the iron hars of 
his cell, and speaking with great vivacity. 
The warden told them that the name of the 
man was Solomon de Caus, who, in his 
madness, thought he could employ water 
exposed to a high temperature, instead of 
the power of men and horses; he wrote & 
book filled with absurdities, and sent it fo 
the king; and that his madness being suf- 
ficiently proved, he was confined in the 
madhouse. The Marquis, continued Ni- 
non, listened to this man during a long 
time, and came back all pensive, and was 
not satisfied till he had got the madman's 
book. Thus the English Marquis was 
wiser than my countrymen, and found in 
the book of Solomon de Caus the ideas he 
claimed as his own. 

The book of Solomon de Caus was pub- 
lished in 1615, under the title of ** Raison 
des forces mouvantes, arec diverses Ma- 
chine tant utiles ай agréables.” 

If you wish to have a copy of the inte- 
resting letter of Ninon de l'Enclos, I will 
send it to you immediately, in French. 

] remain, Sir, yours, &c. 
M.J.—a Frenchman, 


May, 1837. And Constant Reader. 


TRANSLATION, 

Letter from Ninon d'Enclos to Cingmars, 

to whom she was secretly married, 

| зга Feb., 1641. 
My pear Dn'ErriAT,—Whilst you are for- 
getting me at Narbonne, amidst the gaities 
of the court, and the pleasureof thwarting 
the Lord Cardinal, in compliance with the 
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wish vou expressed, I have been doing 
the honours of Paris to your English no- 
bleman, the Marquis of Worcester, and I 
take him, or rather he takes me, from one 
curiosity to another, choosing always the 
most serious, speaking little, listening 
with extreme attention, and fixing on those 
whom he interrogates two large blue eyes, 
Which seem to pierce to the bottom of the 
soul. Moreover, he is never satisfied with 
the explanations that are given him, and 
hardly ever views things in the light in 
which they are placed before him. Wit- 
ness the visit that we paid to Bicétre, 
Where he pretends to have discovered in 
alunatic a man of genius. Had he not 
been in a state of raving madness, I be- 
lieve he would have requested his liberty, 
in order thathe might take him to London, 
and listen to his follies from morning to 
night, 

As we were crossing the lunatics’- 
court, and whilst—more dead than alive— 
I pressed close to my companion in alarm, 
a hideous face showed itself behind a 

ting, and began crying out in a 
broker voice. «I am not mad—I have 
made a discovery that will enrich the 
country which puts it in execution." 
* And what was his discovery ?" I in- 
quired of the guide who was showing us 
the establishment. “АҺ!” said he, 
ahrugging his shoulders, © something that 
you would never guess; it is to make 
use of the vapour of boiling water." ] 
began to laugh. “This man,” continued 
the keeper, ** is named Solomon de Caus ; 
he came from Normandy, four years ago, 
to present to the king a memorial on the 
wonderful effects that his invention was 
capable of producing. He asserts that 
with steam we might turn mills, propel 
carriages, and I know not what besides, 
with a thousand similar wonders. The 
lord cardinal sent away this lunatic, with- 
out listening to him. Solomon de Caus, 
instead of being discouraged, assiduously 
renewed his applications, till his highness, 
wearied by his importunity, and vexed at 
his follies, ordered that he should be con- 
fined at Bicétre, where he has been for 
three years and a half; and, as you have 
yourself seen, he calls out to every stranger 
that he is not mad, and that he has made 
an admirable discovery. He has com- 
posed a work“ on the subject, which I have 
here.” The Marquis of Worcesfer, who 
had become quite thoughtful, asked to see 
the book, and, after having read a few 


* The work of Solomon de Caus is entitled, “Тһе 
Theory of Moving Forces with divers Machines, 
us useful and amusing," and was published in 
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pages, said, “This man is not mad, and in 
my country,instead of being put in prison, 
he would have made his fortune. Take 
me to him—I wish to question him.” 
This request was complied with, but he 
returned sad and pensive. © Now he is 
indeed mad," said he; ‘misfortune and 
captivity have for ever deprived him of 
reason; you have made him mad: but 
when you threw him into this dungeon, 
you confined the greatest genius of your 
time." He then left the place, and ever 
since he has spoken of nothing but Solo- 
mon de Caus.—Adieu, &c. 


oem 
THE HUMAN BODY. 
DIGESTON—Srd ARTICLE. 


Tue most important chemical change that 
is effected in the food, previous to its 
being assimilated to the structure of the 
body, takes place in the stomach. This 
organ is situated on the left side, a little 
below the apex of the heart ; when dis- 
tended it is capable of holding about three 
pints, and in appearence is something like 
& bladder but it has two openings, and is 
larger at one end than the other. ]t is 
plentifully supplied with blood vessels 
and nerves; and in consequence of the 
latter being sent from different parts ofthe 
body, the stomach sympathises with any 
injury these parts may sustain. The 
celebrated Hunter called it the centre of 
sympathy ; and Aberneathy affirmed that 
a man could not cut his finger without 
disturbing to a certain extent the function 
of digestion! We are all aware that it 
does excrcisea very considerable influence 
over the other organs of the body and the 
functions they perform. The man who 
indulges in the pleasures of the table too 
freely over night receives a due admo- 
nition the next morning from his aching 
head and parched throat, not to commit a 
similarfolly again, and when the digestive 
organs are suffered to become permanently 
deranged ; when confirmed indigestion en- 
sues it occasions by far the greater portion 
ofall the **ills that flesh is heir to." The ine 
ner lining or coat of the stomach is ex- 
quisitely sensible; this occasionsits being 
frequently deranged. Infants very often 
die when from any circumstance they are 
deprived of their natural food, the milk, in 
consequence of the stomach refusing to 
digest aliment of a different description ; 
and when poisons are introduced into 
the stomach vomiting is generally pro- 
duced in consequence of the great sensi- 
bility of the structure of which we are 
speaking. The digestion of food is a che- 
mical process. <A certain fluid called the 
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understood at all. 
killing animals, a certain time after they 


had taken food, that a very evident change 


had been effected in it, but how this was 
produced the Physiologists of the time 
were wholly unable to explain; some 
thought it was by the pressure of the 
muscles of the stomach; and although 
they are weak and small, compared 
with those of the limbs, yet one phi- 
losopher demonstrated, as he thought, on 
mathematical principles, that these little 
muscles could contract with a force 
quite equal to 15,0001bs, and as this force 
was sufficient to crush anything that 
could be introduced into the stomach, he 
attributed the digestion of the food to 
pressure alone. This opinion was how- 
ever soon proved erroneous, because it 
was observed that the skins of fruit, 
husks, of corn, &c., passed through the 
stomach quite unchanged, and this too 
when food of other kinds was perfectly 
dissolved. If the process was effected by 
muscular action alone this of course 
would not have been the case—all 
substances would have been crushed or 
digested alike. Another class of Physiolo- 
gists compared the process of digestion 
to that of putrefaction, but there is no 
resemblance between them, unless indeed 
they are both chemical changes. The food 
however does not putrify in the stomach; 
the gastric juice produces an opposite 
effect—it stops putrefaction. Meat in a 
state of decomposition when introduced 
into the stomach of a dog was found in 
a short time to have become quite fresh, 
and it is found that this effect is invarably 
produced in the food of birds and animals 
that feed on carrion. It would be tire- 
some to the reader to have a description 
of the many theories that have been pro- 
posed at different times to account for 
the remarkable process we are describing ; 
we shall therefore at once proceed to state 
what is at present known on the subject, 
without troubling him with by-gone the- 
ories and exploded doctrines. Within a 
short time after the food enters the sto- 
mach itis subjected tothe action of the gas- 
tric juice—the powerful solvent fluid that 
we have just spoken of—and froma number 
of experiments made on rabbits and other 
animals, the manner in which the food is 
acted upon appears to be as follows: the 
food is kept in contact with the sides of 
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gastric juiceis secreted by the stomach,and 
this fluid possesses the singular property 
of being able to digest or soften and form 
intoa semifluid mass every thing that is 
exposed to its action in the stomach. 
For a long time digestion was very im- 
perfectly understood, or ratherit was not 
It was observed on 
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the stomach by means of the muscles be- 
longing to it, and absorbs a certain quan- 
tity of the gastric juice ; in about an hour 
the outer portion of the mass is observed 
to become gelatinous; it becomes gra- 
dually more liquid and ultimately ac- 
cumulates at the end of the stomach open- 
ing into the intestines: the food in this 
state is called chyme “ it is a pultaceous 
and almost fluid substance of a greyish 
colour and acid taste, reddening paper 
coloured with turnaole ;it is commonly said 
to be perfectly homogeneous in its nature; 
and that whatever be the species of food, 
the resulting mass is uniformly the same, 
never exhibiting any of the sensible pro- 
perties of the crude alimentary matter. 
But this statement is not corrrect ; for 
we learn by actual experiment that chyme 
produced from vegetable differs in colour, 
in consistence, and in some other sensible 
properties from that procured from animal 
substance. From a variety of interesting 
experiments by Dr. Wilson Philip we 
learn also that the digestion of food always 
takes place from the circumference to the 
centre, and that on the outside, and touch- 
ing the coats of the stomach, is always di- 
gested before that in the centre of the 
mass. Fresh food is never mixed with 
that which has been in the stomach some 
time, it always passes to the centre of 
the mass ; for the food does not mix indis- 
criminately, as we might at first be led to 
suppose. It might be naturally imagined 
that a fluid capable of digesting such a 
variety of substances of those which we 
partake of must be of a very powerful 
description; that it might be some strong 
acid, for instance, or possess some other 
remarkable property: strange to say, how- 
ever, this wonderful fluid that is capable 
of digestingevery thing, isalmost tasteless; 
it has been procured from living animals 
and from some recently killed, and in all 
cases it was found to possess no remark- 
able property by which we might be led 
to imagine that is was capable of per- 
forming such wonderful changes as those 
which we know are produced by it. To 
the taste it more resembles salivia tban 
any thing else and it is in appearance very 
much like it, or gum water. We must 
however reserve a description of its more 
remarkable properties for another paper. 


e° — атылыс» 


British Association for the Advancement 
of Science.—Tlre next meeting of this As- 
sociation will be held at Liverpool. The 
proceedings will commence on Monday, 
September 11, and continue during the 
week. 


THE CHEMIST. 


We intend for the future to devote a por- 
tion of the Penny MECHANIC to the science 
of Chemistry. We should have done this 
long since, but considering that only a 
limited space could be spared for the sub- 
ject, if we did justice to the contributions 
of our correspondents on mechanical sci- 
ence, we thought it would perhaps be bet- 
ter to publish a separate work devoted 
entirely to Chemistry. Upon considera- 
tion, however, we have reason to believe 
that it will be better to introduce the sub- 
ject in the Penny Mecnanic. It is one of 
such great extent, that many of our readers 
may probably be inclined to think we 
shall hardly be able to afford sufficient 
space to treat itproperly; but the plan we 
propose to adopt will, we think, allow us 
to do so, without infringing much upon 
the usual contents of the work. 

We shall endeavour to make “THE 
Cuemist ” interesting to all our readers. 
There are many who, being entirely unac- 
quainted with the science, will desire to 
have information given them on elementary 
principles: this we shall endeavour to 
give as concisely and clearly as possible. 
There are many of our readers, however, 
who would rather desire to know what 
discoveries are made from time to time ; 
how the various processes in Chemistry 
may be most simply and economically 
performed ; what fresh applications of the 
science to the arts are proposed ; and, in 
short, to be informed generally of the pro- 
gress of the science. These things we 
shall also endeavour to bring before our 
readers in a satisfactory manner; and we 
have no doubt the papers we shall give 
will prove equally iuteresting to those 
who have made some advances in the 
science, and desire to know rather what 
is doing, rather than what has been done, 
as they will to those who wish to com- 
mence the study, and are at present quite 
ignorant of its principles. Indeed, it will 
be evident that a Magazine must devote 
itself principally to the former class of 
persons, if it wishes to extend its sphere 
of usefulness as wide as poss ble. ‘There 
are such a variety of elementary works 
now published, and at so cheap a rate, 
that every person may become the pos. 
sessor of one or more ; but the journals 
that record the progress of Cheniical Sci- 
ence are few, and very dear. There is in- 
deed at present no cheap chemical publication 
not one that has for its object what we 
Propose to accomplish. Yet who will 
deny that it is of the greatest importance 
that the working man should possess the 
means of obtaining a knowledge of what 
is going forward in the scientific world. 
New aud more economical methods of per- 


forming different processes in the arts are 
frequently discovered, but their utility re- 


mains unknown to a great majority of 


those who might take advantage of the 
discoveries, in consequence of the scien- 


tific works in which they are made public, 


being very expensive, and consequently 


limited in circulation. We think there 


are very few of our readers who will ob- 

ject to our devoting a portion of the Maga- 

zine for the purpose of remedying this as 

much as possible, By publishing queries, 
a 


and we hope good answers by correspond- 


ents; by making the Penny Mechanic a 
vehicle for communications of this nature, 
and by carefully collecting information 
likely to prove useful to our readers, re- 
lating to the progress of Chemical Science, 
we hope to supply a want that has long 


been felt, but which we are sure, by the 


assistance of our Correspondents, we shall 
be able to supply a certain extent, if not 
completely. 


To such of our readers as are at present 


entirely unacquainted with Chemistry, we 
have a few words to offer. 
dwell on the pleasures that attend the 


We shall not 


study, because they can only be properly 
appreciated by those who endeavour to 
obtain them. And dissertations on the 
advantages to be derived from the study 
of any particular subject, unless addressed 
to those who have a pecuniary interest in 
the matter, are generally of very little ase. 
But a knowledge of the principles of this 
science may be obtained with so little 
trouble; the experiments are so pleasing ; 
and the knowledge во useful to every man, 
in every sphere of life, that we feel sure 
the study will be prosecuted with earnest- 
ness and with advantage. Dr. Henry has 
very truly remarked, that the possession 
of the general principles of Chemistry 
enables us to understand the mutual rela- 
tion of a great variety of events, that form 
a part of the established course of nature. 
It unfolds the most sublime views of the 
beauty and harmony of the universe, aud 
develops a plan of vast extent aud of un- 
interrupted order, which could have been 
conceived only by perfect wisdom, and 
executed by uabounded power. By with- 
drawing the mind, also, from pursuits and 
amusements that excite the imagination, 
its investigation may tend, in common 
with the rest of the physical sciences, to 
the improvement of our intellectual and 
moral habits; to strengthen the faculty of 
patient and accurate thinking ; and to sub- 
stitute placid trains of feeling for those 
which ure too apt to be awakened by the 
contending interests of men in society, ог 
the imperfect government of our own pas- 
sions. | 
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Greenwich Railway.—It appears from a 
statement that has been issued by the di- 
rectors, that to complete the whole line to 
Greenwich it will require 80,0007.; that a 
dividend will shortly be declared out of 
the net profits of the Company, which, by 
the end of this month, it is expected will 
amount to 25,0007. ; and after deducting 
for expenses 10,0007. for the half year, 
will pay a dividend on the old shares of 
upwards of five per cent. per annum. 
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INSTITUTIONS. 


LECTURES DURING THE WEER. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery • lane.—Weduesday, July 
19, Basil Montague, Esq., on Government.— 
Friday, 21, Professor Calvert, on Elocution and 
the art of Reading, at half-past eight. 


Eastern Athenaeum, Stepney-green.— Wednesday, 
July 19, no lecture. 

Poplar Institution, East. India Road.—Tuesday, 
July 18, Robert Bindley, Esq., on Naval Archi- 
tecture, and the cause of Shipwreck, at eight. 

Gower Street. Institution, Cafe Colloseum, New- 
road, Monday, July 18, Mr. Dalton, on Animal 
Physiology, at cight o'clock. 

Finsbury Mutual Instruction Sociely.—Tuesday, 
July 18. Mr. Collis, on the Atmosphere, at half- 
past eight. 

Bermondsey Mutual Instruction Society, British 
School-toom, Great George-street.— Wednesday, 
July 19, Mr. Newton, on Poctry, at a quarter past 
eight o'clock. 

Milton Street Institution —Monday, June 18. Pro- 
feasor Dewhurst, on the Physiology of Drunken- 
ness, detailing the evils produced by ardent spi- 
rits and fermented liquors, upon the human con- 
stitution. 


— 2 
QUERIES. 


To the Editor of the Penng Mechanic. 


Sir,—Will you allow one who has very lately 
commenced reading your useful little periodical, 
to enquire of some of your practically scientific 
readers, the way to make a solution of india rubber, 
and of applying the same to waterproof cotton and 
linen articles. I know that naptha is the usual 
menstruum ; but some that I have had immersed 
for a fortnight exhibits no sign of dissolving. 
Perhaps you can, with less trouble, give me this 
information yourself. At your earliest conveni- 
ence you will perhaps oblige me, as the occasion 
for which I require thís information is very urgent. 

I am, Sir, yours very respectfully, 
FRANK. 


ANSWERS TO QUERIES. 


Lightning Condsctore.—Sir,—in number 32 of 
your valuable work, your correspondent J. R. 
Watts, M. D., in answer to your correspondent N. 
O'Mel, proposes glass rods with metallic points, 
having a communication by chains to one of Dr. 
Franklin's metallic rods; he also says, care should 
be taken that the chains do not touch the building. 
Now there is no occasion for glass rods, neither is 
there any danger in having a communication, or 
rather having the chains touch the building, for 
electricity will not leave a prime conductor and 
enter a bad conductor, therefore there is no danger 
upon that head. 
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If you attach a chain to an electrical machine, 
you will perceive the electricity pass along it; if 
you then place a wire by the side, the wire being 
the nearest way, the electricity will pass along it: 
then if you take away the wire and place a cane or 
stick to it, or twist the chain round it, you will see 
the electricity pass down the chain, therefore elec- 
tricity will sooner go a very long distance with & 
good conductor than enter a bad one, however 
short the distance. The plan I suggest, is. to have 
an upright metallic rod come up the side of the 
building, entering the ground either into a cespool 
or wcll, and to branch out into very fine points 
some distance apart several feet above the building. 
From all 1 can Jearn as to the utility of metallic 
rods, they appear in a great number of cases to 
have failed, therefore & building is perhaps safer 
without them, for they tend to draw the electricity. 
A principal feature in building houses is to avoid 
all metalic substances towards the top, but unfor- 
tunately it is unavoidable. 

Yours truly, 
2. Wiao. 


P.S.—1 take this opportunity of expressing my 
thanks to you for the enlargement of your maga- 
zine, which I hope will meet with that approbation 
from the public in general, and get that circulation 
which it deserves. 


Quill Making.—Sir,—the process of dutching or 
removing the film from a quill is effected by a per- 
son seated on a stool within reach of a clear fire, 
into which quickly thrusting and withdrawing the 
quill, he immediately brings it between an obtuse 
scraper, working by a joint, and a stump, both 
affixed to a stool or table, and pressing down the 
scraper with the loft hand, the workman draws 
forth the quill. This is the method I have seen 
practised; but would not the immersion in boiling 
water be preferable to fire? 

Yours respectfully, 
W. L. CLEMENTS. 

Parkes’ Fusibie Alloy.—Bismuth eight parts, 
lend five parts, and tin three parts, melted together 
in an iron ladle. 


Blue Lights.—Saltpetre sixty parts, sulphur 
forty parts, and meal powder twenty parts. The 
ingredients should be made very fine, intimately 
mixed, and sifted. If made well, these blue lights 
will burn under water. 

P. V. Е. 


— asm 


TO CORRESPONDENTS. 


We shall Бе glad to receive another drawing and de- 
ope of Mr. Porlington's improved Window 
Sash ; it appears to deserve attention. 


J. R. Watts. We shall make use of some of the pa- 
pers enclosed, 


Philo shall appear. 


No Party Concerned. We will endeavour to find 
room for the Letter in an carly number. 


J. F. S.'s Letter contains some remarks that deseree 
5 and shall, most probably, be pub- 
15 


Frank, we think will find the information he requires 
in Number 16. 


J. H. B. The first volume will be completed in 
October. 


С.Н S.'s Paper shall be inserted. 

Received Z. F. P.—D. G.—T. М.—ж ж e, and Fire- 
brand. 

BG PUE 

London : Printed at the Holloway Press, by D. А. 
DouvneEy; published by BFROGER, Holywell- 
street, Strand; and may be had of all Booksellers, 
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DAVENPORT’S ELECTRO-MAGNETIC 
ENGINE. 


To the Editor of the Penny Мвсилтне. 


Sm, In your 88rd number із a notice, 
taken from a New York paper, of Mr. 
Davenport's Electro-magnetie Engine, and 
you solicit further information on the 
subject. Ifthe following crude account, 
the best I can give of it, is thought worth 
publishing, it is at your service. 
Рн. 

I have seen Mr. D.'s model of а loco- 
motive engine in action, and have con- 
versed with him on the subject. Heis a 
very modest unassuming man, and I 
heartily wish him success with his inven- 
tion, which has been spoken of very highly 
by several scientific characters, who are 
expected to say something on almost all 
new schemes in which new branches of 
Sciences are brought into operation ; and 
perhaps, in the absence of positive indi- 
cations of failure, it may be well for them 
to speak encouragingly, in order to create 
that interest in the subject which is neces- 
sary to enable the inventor to test the 
thing upon a large scale, as nothing short 
of this can be satisfactory. The antici- 
pations of practical men, so far as I am 
informed, are not very sanguine, as to any 
favourable results from this invention, but 
they may be mistaken. 

The model which I saw was a carriage 
12 or 15 inches in length, with two wheels 
behind and one in front, and would pass 
swiftly round a circle of about two feet in 
diameter. It was made altogether of me- 
tal and very heavy ; perhaps it weighed 
thirty pounds. I remember lifting it with 
my hands, and was surprised at its weight, 
but a larger one need not be proportion- 
ately heavy. The mechanism of this car- 
riage consisted of four galvanic horse- 
shoe magnets, so placed that their eight 
ends formed a circle round a permanently- 
magnetic wheel, composed of eight arms, 
four of which being north, aud four south 
poles, alternating with each other. The 
horse-shoe magnets are made of soft iron, 
with a hundred feet or more of copper 
bell-wire, covered with silk thread, and 
wound round them. The ends of these 
wires are connected with a galvanic appa- 
ratus, one wire is attached to the copper, 
and the other to the zinc, and in this way 
magnetic influence is given to the soft 
iron, which influence is reversed by re- 
versing the wires, or changing the con- 
nections from the copper to the zinc, and 
vice versa, in rapid succession ; and in this 
way а continual revolution of the wheel 
is kept up. 

I have sketched two diagrams, which 
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centric rings of copper and zinc. 
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may assist the reader in understanding 
the mede of operation. In Fig. 1 the po- 
sitien of the magnetic wheel and horse- 
shoe magnets are shown, as well as the 
situation of the galvanic apparatus, near 
the centre of the circle. | 
which I saw а plate of metal extended 
from the carriage to the centre of the cir- 
cle traversed hy the engine, which served 
ta guide the carriage,and support the gul- 
vanic apparatus, consisting of two sepa- 
rate cylinders of the capacity of not more 


In the model 


than a pint each, and fitted up with con- 
Two 
wires proceed from each of these vessels 
to the carriage ; and here I am at a loss 
in giving the details of the manner of 
making the connections ; but the revers- 
ing apparatus is very simple, consisting of 
two copper levers, each having four points 
very similar to spiders’ legs. If the read- 


er will suppose a four-legged animal sus- 
pended by its back to the upper plate of 


the engine, and alternately dipping its fore 


and hind feet into separate cups of mer- 
cury on the lower plate, he will have a 
pretty good idea of the action of these 


levers ; one of which is sketched between 
the upper and lower plates of the engine 


in Fig. 2. 


The connections between the magnetic 
wheel, and the wheels which run on the 
table or floor, can be traced in Fig. 2, and 
consists of two spur and two level gears. 

If the mode of reversing the poles of the 
horse-shoe magnets were made clear—and 
1 suppose some of your readers can sup- 
ply this deficiency—the motions of the en- 
gine itself would be easy to comprehend ; 
for, if we suppose the four wires of the 
alternate ends of these magnets to be 
brought in contact, they might all be ope- 
rated upon simultaneously ; and, if the 
arms of the wheel were placed between 
the ends of the magnets, as represented in 
Fig. 1, these arms would be repelled in 
one or other direction, and atrracted in 
the contrary one, until they came opposite 
the ends of the magnets, when the poles 
must be reversed in order to continue the 
rotation of the wheel ; and this changing 
of the poles must take place as often as 
an arm comes opposite the end of a mag- 
net, which in this case is eight times dur- 
ing each revolation of the wheel. But in 
some accounts which I have seen, it t$ 
stated that these poles are changed more 
than a thousand times in a minute. 

The changing levers vibrate slowly at 
first, and increase in proportion to the 
speed of the engine. Their action 15 not 
governed by any mechanical contrivance, 
but they seem to be impelled by the gal- 
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service ; the expense of it would not be 
great; it might be made an ornament to a 
coach rather than ал incumbrance. Those 


nic fluid as seon as the connections are 
made hy the wires, and the machine stops 
when this connection is broken. 


— 
COACH DRAG. 
To the Editor of the Penny Mechanic. 


Sig,—I send you a drawing of a Coach- 
drag to enable the driver to drag and ug- 
d instantaneously, without stopping 
ihe horses: a model of which I exhibited 
at the annual meeting in 1835 of the Bath 
and West of England Agricultural So- 
ciety, at whose rooms it may still be seen. 
If you think it worth a place in your 
Magazine, I shall feel obliged. 
I am, Sir, your obedient Servant, 
JosePH Cary. 
Shepton Mallet. 


A lever (A) is fixed by means of a joint 
(в в) under the hind axle; the drag-shoe 
is attached to the end of the lever by 
means of two uprights (c c), working in a 
separate joint in the forked end of the 
lever, but at the bottom they are forged 
into one, and are fixed to the shoe by a 
single joint. The reason for dividing the 
end of the lever into a fork, and using a 
double upright, is to give it sufficient 
strength to resist & strain sideways ; it is 
necessary to keep back the upright in its 
place by a spring (р), otherwise the 
weight of the drag chain would pull it too 
forward. 1 

To apply the drag the driver must lift 
the point of the guide (£), which is fixed 
to the side of the driving-seat, and place 
it over the hook on the top; this will 
press the shoe on the ground, and lift the 
wheel off, 

1 saw an account, about six months 
since, of a drag (invented by a gentleman 
of Oxford, if 1 mistake not,) and another 
in the newspapers lately, both of which 
act by friction on the wheel. I under- 
stand that friction-drags (many modifica- 
tions of which have been tried), however 
effectual fer а time, so heat and shake the 
wheel, that it soon destroys it ; mine cer- 
tainly will not do that, as it acts inde- 
pendent of the wheel altogether. 


[We beg to recommend the above inven- 
tion to the notice of the proprietors of the 
Paddington omnibuses that pass through 
Holborn and Oxford-street. The incon- 
venience of having to stop before proceed- 
ing ар and down Holborn-hill and Snow- 
hill, might, we think, easily be remedied 
by adopting Mr. Cary's invention. The 
long stages that travel through hilly parts 


of the country would also find a drag of 


the kind above described of the greatest 
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who have travelled on hilly roads know 
the inconvenience of being stopped every 
three or four miles, or two or three times 
in the course of a mile, in order to “ lock 
the wheel;" the coachmen, however, feel 
it most, and we have no doubt would be 
happy to be relieved of the trouble of 
* pulling up" oftener than is necessary.] 


— ла 


IMMATERIAL CAPITAL. 
NO. I. 


A Few years since a prize was offered by 
an eminent philanthropist for the best es- 
say upon the “ Claims of Invention, &c.” 
to be competed for by members of the 
London Mechanics' Institution, which was 
awarded at the anniversary meeting of the 
Institution to a talented but eccentric in- 


dividual, whose name, however, I do not 


at present remember. I distinctly recol- 
lect that upon that occasion the president, 
Dr. Birkbeck, made extensive comments 


upon а term used by the essayist, which 


һе had evidently coined himself, viz. “ im- 
material capital." ‘The term was said to 
have been made use of as intending to de- 
signate that portion of the property of man 
which was not * current money with the 
merchants." In fact, the qualities of the 
mind, the mental talents which a man pos- 
sesses, constitute his “ immaterial capital.” 

The value of this kind of capital is very 
much misunderstood even in the present 


enlightened age; it is in general treated 


with a confempt which shows that the 
quintessence of ignorance has not even in 
the nineteenth century drained off into 
the channel of by-gone years, and is not 
spoken of by the world as “a tale that is 
told." It may always be esteemed as a 
proof and a manifest symptom of the bar- 
barism of an age, when the esteem that a 
man meets with is regulated according to 
the quality of the coat on his back, and 
not according to the measure of talents he 
possesses. Let this test of civilization be 
applied to Britain, and we shall find that 
she is in this respect even behind the Es- 
quimaux or the North American Indian. 
These savage children of nature are uti- 
larians with a vengeance. A man is not 
esteemed among them for his stores of 
*barbaric gold and pearls," but for the 
qualities of his immaterial part, the talent 
he possesses, the ingenuity he displays in 
increasing the comforts of life, and in pro- 
viding for his wants. Junius Redivivus 
has shown the method of latent protection, 
which they adopt in preference to what 
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may still be termed the humbug of patent 
law; and, though their rude ideas and 
manners are not worthy of imitation, their 
Shrewdness and common sense are no de- 
basing patterns for the minions of civili- 
zation to adopt. An improved method of 
taking fish or birds, or beasts of the fo- 
rests, is held as truly valuable amongst 
them, and the inventor will avail himself 
of the protection which secresy affords ; 
whilst that secresy is held inviolable, and 
even after, he is esteemed as a superior by 
those who are not so successful in their 
ideas; and so in England and other civil- 
ized countries, he may be esteemed as soon 
as he has branded his invention with a 
patent, but till then, till the gold has been 
brought forth, he is held to be a madman, 
a rogue, or a fool! There are, moreover, 
& certain class of individuals who have 
not a second idea of their own, and who 
want little more than a legal process to 
render them the inmates of a lunatic asy- 
lum: who, from the possession of a store 
of hard cash, which has descended from 
father to son, till it has come into their 
precious hands, invariably reap nearly all 
the advantages of the inventive genius of 
the country, by taking a mean and shame- 
ful advantage of the poverty of the class 
of inventors; and not content with the 
profits, they frequently pilfer the honest 
fame likewise. 

To say that this resulted from the want 
of education would be an unpardonable 
truism, and we would not insult the com- 
mon sense of our readers by such an as- 
sertion; but we would impress on them 
the necessity of an increase of their ex- 
ertions to remedy the evil, by supplying 
this awful destitution. The real value of 
immaterial capital is always one and the 
same, and not arbitrary and fluctuating : 
it is moreover a capital which is far more 
indestructible than the gold which pe- 
risheth, and it is the brightest and the 
best endowment of a kind and gracious 
Providence : it is the natural inheritance 
of man, and not the acquisition of ava- 
rice, injustice, and fraud. 

| BASILIU8. 
— 
MECHANICS? INSTITUTIONS. . 
To the Editor of the PENNY MECHANIC, 


Sia, —I have frequently seen the numbers 
of the Penny MEcHANIC, among other 
periodicals for sale in various parts of 
the metropolis, but did not examine them, 
and from the appearance of the plates I 
had concluded that the articles were 
merely extracts, and intended for those 
persons who had but few books, and very 
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limited knowledge of mechanical and 


scientific subjects. This impression bas 


been recently removed, however, during 
an excursion through the north-eastern 
portion of the country. While travelling 
between Norwich and Yarmouth by a 
small steam-boat, in the cabin of which I 
had an opportunity of perusing most of 
the back numbers, furnished for the 
amusement of the passengers, and was 
much pleased to see the evidence of so 
much talent and good taste displayed in 
the work. 

The attention paid to young inquirers, 
and to societies for popular improvement, 
Struck me very favourably, ag these are 
subjects congenial to my feelings, and to 
which my best efforts have been directed 
for many years. 

I have been thus induced to make 
choice of the Penny МЕСНАМІС, by your 
permission, to lay before the operatives 
of London the following remarks for their 
consideration. 

Among the various Mechanics' Institu- 
tions, it is a source of regret that so small 
a proportion of the members are belonging 
to the class of operatives; and, notwith- 
standing this is a subject of frequent 
complaint with many persons, yet nobody 
attempts to remedy the evil. Іп the 
smaller towns, societies must necessarily 
partake of a general and miscellaneous 
character, but in London, one would sup- 
pose, there might be a thousand me- 
chanics found who would embrace the 
opportunity of uniting themselves to a 
society for improvement, provided they 
were assured the sole management would 
be in their own hands, and that the ex- 
penses would be within their means. 

I need not dwell upon the fact, that 
the anticipations of the early promoters 
of Mechanics’ Institutions are far from 
being realized, so far as the operatives 
are concerned, If any are disposed to 
doubt this, let them make the inquiry, 
and they will find it necessary, in some 
districts even in London, to visit many 
shops before they find an individual who 
is, or ever was, a member of a Mechanics’ 
Institution, or any other society. I have 
been surprised to find so few who know 
anything about these Institutions, and yet 
it only requires a knowledge of the bene- 
fits to be derived from them, in order to 
their appreciation. 

I would ask, is there not experience 
enough at the present day to form a Society 
of Mechanics for mutual improvement in 
the arts and sciences, upon an extensive 
scale and a sure basis? I think there is: 
and if these remarks should meet with the 
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responses of other persons devoted to the 
subject, who are willing to give it a fair 
trial, they may depend upon the co-opera- 
tion of an 
OPERATIVE MECHANIC. 
London, June 24, 1837. 


[We beg to call the attention of our 
readers to the above letter. The writer 
is known to us as one who will not flag 
in his exertions to render any plan suc- 
cessful that he may propose, or adopt from 
the suggestion of others. We shall be 
happy to do any thing in our power 
towards improving the mental and social 
condition of the industrious classes ; and 
next week we will call their attention to 
а plan, which, if acted upon with spirit, 
may do much towards accomplishing this 
desirable object. —Ep. P. M.]. 


— 


THE FINE ARTS 


ALLAN Cunningham, in his “lives of the 
most eminent British painters, sculptors, 
andarchitects,”—a work that we cordially 
recommend to the notice of those who 
wish to learn something of the history of 
the progress of art in this country— 
gives a very happy description of the 
intimate connection that exists between 
the fine arts—showing their relation to 
each other, and the peculiarities by which 
each are distinguished. Poetry, Painting, 
Sculpture, and Music are the natural off- 
spring of the heart of man. They are 
found among barbarous nations ; they flou- 
rish among the most civilized ; and spring- 
ing from nature, and not from necessity 
or accident, they can never be wholly lost 
in the most disastrous changes. It may 
indeed be said that the tongue of poetry is 
occasionally silent, and the hand of paint- 
ing sometimes stayed ; but this seems not 
to effect the everliving principle, which 
may be justly claimed as their character- 
istic; they are heard and seen again in 
their seasons, as the birds and flowers 
are at the coming of spring; and assert 
their title to such immortality as thethings 
of earth may claim. It is true that the 
poetry of barbarous nations is rude, and 
their attempts at painting uncouth; yet 
even in these we may recognize the fore- 
shadowings of future excelleuce, and 
something of the peculiarcharacter, which, 
in happier days, the geniuses of the same 
tribeisto stampupon worthier productions. 
The fature Scott, Lawrence, or Chantrey, 
may be indicated afar off in the barbarous 
ballads, drawings or carvings of an early 
nation. Coarse nature and crude simpli- 
city are the commencement, as elevated 
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nature and elegant simplicity are the con- 
summation of art. When the Spaniard 
invaded the palaces of Chili and Peru, 
they found them filled with works of art. 
Cooke found considerable beauty of draw- 
ing and skill of workmanship in the orna- 
mented weapons and war canoes of the 
islanders of the South Sea; and in the 
interior recesses of India sculptures and 
paintings, of no common merit, are found 
in every village. In like manner, when 
Cesar landed among the barbarians of 
Britain, he found them acquainted with 
arts and arms ; and his savage successors, 
the Saxons, added to unextinguisbable 
ferocity а love of splendour and a rude 
sense of beauty, still visible in the 
churches that they built, and the monu- 
ments which they erected to their princes 
and leaders. All those works are of that 
kind called ornamental: the graces of true 
art, thetruth of action, and the dignity of 
sentiment are wanting, and they seem to 
have been produced by a sort of mecha- 
nical process, similar to that which creates 
figures in arras. Art is indeed of slow and 
gradual growth ; likethe oak, it is long of 
growing to maturity and strength. Much 
knowledge of colour, much skill of hand, 
much experience in human character, 
and a deep sense of light and shade, have 
to be acquired, to enable the pencil to 
to embody the conceptions of genius. The 
artist has to seek for all this in the ac- 
cumulated mass of professional knowledge 
which time has gathered for his instruction, 
and with his best wisdom, and his hap- 
piest fortune, he can only add a little 
more information to the common stock, 
for the benefit of his successors. In no 
country has painting risen suddenly 
into eminence. While poetry takes wing 
at once, free and unincumbered, her sister 
is retarded in her ascent by the very me- 
chanism to which she must at last owe 
half her glory. In Britain, painting 
was centuries in throwing off the fetters 
of mere mechanical skill, and in rising 
into the region of genuis. The original 
spirit of England had appeared in many 
a noble poem, while the two sister arts 
were still servilely employed in preserving 
incredible legends, in taking the likeness 
of the last saint whom credulity had 
added to the calender, and in confounding 
the acts of the Apostles in the darkness 
of allegory. 
— — 
LONDON AND BIRMINGHAM RAILWAY. 
To the Editor of the Penny Mechanic. 


Sin, -Whether your anonymous Corre- 
spondent be related to Jack, who does 


81% THE PENNY 
so much execution upon some occasions, 
or justice, I do not know ; but I say it is 
not always justice to act like “Jack’s 
Brother." The tunnel under the Harrow- 
road, to which he alludes, certainly affords 
some reason for censure in its erection, 
particularly as the circumstance which 
you bring forward as an excuse does not 
bear upon the case. Nearly, if not the 
whole, of the tunnel was wrought by open 
cutting; consequently the difficulty of 
undercutting was avoided. The principal 
plea in excuse (if any ought to be allowed) 
is that the whole of the tunnel alladed to 
is out of the straight line, and therefore 
the centreing (I suppose in consequence 
of not making sufficient allowance in the 
framework of the arch) was continually 
being altered to allow for the curve or 
bend of the line. As to danger, it would 
be absurd to apprehend any : and if your 
Correspondent had ever been under the 
tunnel of the Regent's Canal he would 
most probably think so. In the latter 
case large portions of the brickwork pro- 
trude and yet no mischief has resulted, or 
is any likely to occur. As to humidity, 
the whole of that tunnel, to the present 
hour, is affected by it to a much greater 
extent. It should be considered also that 
at the time the earth was thrown upon the 
work of the Harrow-road tunnel (it being 
mostly in the winter) the rain and snow 
saturated it so completely that.it was im- 
possible but it would show itself: your 
Correspondent and his friends will find, 
when the earth, in a few months, has set- 
tled upon the arch, that this will form no 
ground of objection. The protrusion of 
the mortar I take to have arisen from 
another cause, and which, in public 
works, ought to be made a consideration. 
The materials in this instance were the 
best, but the lime not being allowed suffi- 
cient time to temper, in consequence of 
the humidity and the pressure united, and 
the work being very much hurried, caused 
the crush to take place before sufficiently 
set. This, however, may be remarked, 
that should such another tunnel be formed, 
it would, under such circumstances, be 
better to put the first layer of bricks upon 
the arch in cement, and the rest in mortar, 
which would, under the most humid cir- 
cumstances, always secure to the work a 
more sightly appearance. The Primrose- 
hill tunnel is arched in with cement, and 
bears me out in the suggestion; and few 
persons will be found to object to its con- 
struction. As to stuccoing the tunnel, it 
could afford no security, and would be a 
needless outlay of capital. 


I am, Sir, yours respectfully, 
No PARTY CONCERNED. 


made has never been described. 


МЕСНАМІС. 


(We have received а second letter from 
the Correspondent who first wrote to us on 
the subject, in which he says, “the sta- 
bility of the tunnel is quite unquestion- 
&ble, nor did I say any thing to the con- 
trary. I stated that it appeared to be 
carelessly built, and that there was an 
appearance of danger, which, considering 
the prejudice that exists against travelling 
in tunnels, the Company, ia justice to 
themselves, ought to have prevented.“ 
Ep. P. M 

— төсе» 

Alderagate-street Institution..—Although 
this Institution does not offer quite so 
many advantages to the members as the 
Mechanics’ Institute noticed in our last 
Number, yet it is equally, indeed more 
successful, as the building debt has been 
paid off, which is not the case with the 
former Institution. The subscription is 
two guineas per annum, payable half- 
yearly, which entitles a member to the fol- 
lowing advantages:— Lectures every 
Wednesday evening, on subjects connected 
with literature and science. The lec- 
tures of the first kind appear to be the 
more general. A Library, containing 
nearly 7000 volumes. The reading room 
is supplied with nearly all the newspa- 
pers and magazines. Classes also exist 
for the study of the French, German, 
Latin, and Greek languages, elocution, 
natural philosophy, and music. А con- 
cert is given once a fortnight by the latter 
class, when each member of the Instita- 
tion is allowed to introduce a friend. T'he 
same rule, we believe, exists with respect 
to the elocution class, at which the dis- 
cussions are carried on with much spirit. 
The Institution is very flourishing, and 
from the manner in which it is conducted 
it deserves success. 

— oce 

Engine for Copying Busts.—Many years 
since, the late Mr. Watt amused himself 
with constructing an engine tv produce 
copies of busts or statues, either of the 
same size as the original, or in a dimi- 
nished proportion. The substances on 
which he operated were various, and some 
of the results were shown to his friends, 
but the mechanism by which they were 
More 
recently, Mr. Hawkins, who had also con- 
trived several years ago a similar ma- 


chine, has placed it in the hands of an 
artist, who has made copies in ivory of a 


variety of busts. The art of multiplying 
in different sizes the figures of the sculptor, 
aided by that of rendering their acquisi- 


tion cheap, through the art of casting, pro- 


mises to give additional value to his pro- 
ductions.—Babbage. 


THE CHEMIST. 


APPARATUS. 
Prrsons, when commencing the study of 
Chemistry, generally throw away a great 
deal of money in the purchase of appa- 
ratas for which they have no occasion, or 
which might as well be supplied by some 
of a less expensive dercription, and pro- 
bably better suited to the wants of the 
student. As we do not suppose any of 
our readers wish to spend more money 
than is absolutely necessary, we advise 
them only to purchase apparatus and che- 
micals as they require them, and not to 
purchase a quantity under the idea that 
at some time or other they will become 
useful. One of our best chemists has 
said, that a chemical laboratory, though 
extremely useful, and even essential to all 
who embark extensively in the practice 
of chemistry, either as an art, or a branch 
of liberal knowledge, is by no means re- 
quired for the performance of those 
simple experiments which furnish the 
evidence of the fundamental truths of the 
science. It is even advisable that the 
construction ofa regular laboratory should 
be deferred till the student has made 
seme progress ; for he will then be better 
qualified to accommodate its plan to his 
own peculiar views and convenience. If 
this advice is applicable to those who 
can afford the requisite funds to fit up a 
laboratory, it applies with greater force to 
those who wish to proceed in the most 
economical] manner they can, and whose 
laberatory, when completed, must be con- 
tained in & chest or closet. The most 
economical apparatus we ever remember 
to have seen employed for the purpose of 
chemical exper.ment, was used by Dr. B. 
Reid, at a lecture we had the pleasure of 
hearing him deliver some time siuce, when 
he explained the system adopted by him 
in teaching large classes of students at 
Edinburgh. For the purpose of examin- 
ing substances in solution, evaporating, 
crystallizing, filtering, and testing an im- 
mense variety of substances, Dr. Reid em- 
ployed only some small slips of window 
glass. It is desirable that a student 
should accustum himself to experiment 
upon small quantities of matter, and by 
using the simple apparatus just men- 
tioned he is enabled to do so with the 
greatest facility. A few drops of any 
liquid placed upon a piece of window- 
£lass, can be tested with as much accu- 
racy, and the experiment may be con- 
ducted as successfully, as if twenty times 
the quantity had been operated upon, and 
the student will have the advantage of be- 
Coming more expert than if he used the 
greater quantity. For the purpose of 


i experimenting on the gases, a Florence 


flask and a bent glass tube, with a cork 
to fit tightly into the mouth of the flask, 
will be found much more economical to 
use than a retort; a little practice will 
enable a person to operate with the one as 
easily as with the other; and if a dozen 
of the flasks are broken they may be re- 
placed for eighteen pence or two shil- 
lings, at any oil shop; while two or three 
retorts will cost as much as the whole of 
them; and whencommencing the study of 
Chemistry the student must expect to 
break more than two or three retorts. 
We would therefore recommend him not to 
be so anxious to be able to perform a va- 
riety of experiments as to understand 
thoroughly the rationale of a few. If he 
acts on this advice, a shilling or two will 
be quite sufficient to supply his laboratory, 
at the commencement, with any thing that 
is neceesary ; and as he becomes better 
acquainted with the science he will be 
more able to select his apparatus. 

How to brew Beer.—The art of brewing 
is very easy to be understood, for it is ex- 
actly similar to the process of making tea. 
Put a handful of malt into a teapot, then 
fill it with water, the first time rather un- 
der boiling heat. After it has stood some 
time, pour off the liquor, just as you 
would tea, and fill up the pot again with 
boiling water; in a similar manner pour 
that off, and so go on filling up and pour- 
ing off till the malt in the pot is tasteless, 
which will be the case when all the virtue 
is extracted. The liquor, or malt tea, 
thus extracted, must then be boiled with 
a few hops in it, and when it becomes 
cool enough, that is about blood-heat, add 
a little yeast to ferment it, and the thing 
is done. This is the whole art and pro- 
cess of brewing, and to brew a large 
quantity requires just the same mode of 
proceedure as it would to make a tea 
breakfast for a regiment of soldiers. A 
peck of malt and four ounces of hops wilt 
produce ten quarts of ale, better than any 
that cun be purchased in London, and for 
which purpose a tea kettle and two pan 
mugs are sufficient apparatus. А bushel 
of malt to one pound of hops is the gene- 
ral proportion; and eighteen gallons of 
good light ale, or table ale, may be pro- 
duced from one bushel of malt, and oue 
pound of hops, which wilt not cost above 
seven shillings, that is, sixpence a gallon, 
or three halfpence a quart. Brewing 
utensils, consisting of a marshing tub and 
oar, a sieve, two coulers, and wicker hose, 
a spiggot, and faucet, together with а 
couple of nine-gallon barrels, new from 
the cooper’s, cost but thirty-six shillings. 
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LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery - lane.—Wednesday, July 
26, adjourned Quarterly Mecting.—Friday, 28, 
Professor Calvert, on Elocution and the art of 
Reading, at half-past eight. 

Eastern Athenaum, Stepney-green.—Wednesday, 
July 26, Dr. Mitchell, V. P. of the Institution, on 
Palestine, at eight o'clock. 

Gower Street Institution, New- road. Tuesday, 
July 25, Mr. Dalton, on Animal Physiology, at 
eight o'clock. 

Bermondsey Mutual Instruction Society, British 
Bchool-room, Great George-street.— Wednesday, 
July 26, T. B. Barret, Esq., on Digestion and 
Nutrition. at a quarter past eight o'clock. 

Tower-sireet Mutual Instruction Society.—Monday, 
July 24, Mr. Lee, on the Administration of the 
New Poor Law, at eight o'clock. 

Finsbury Mutual Instruction Society.—Tuesday, 
July 25, Mr. Johnson, on Oratory, at half-past 
eight o'clock. 


— — 
QUERIES. 
To the Editor of the Penny Mechanic. 


Electrical Apparutus.—Sir,—Perhaps your Cor- 
respondent F. V. E. will inform me, through the 
medium of your useful Publication, how to make 
the hole in the bottle mentioned in his ingenious 
article on Electrical Apparatus (in Number 37), 
without breaking it: and will you inform me what 
Number J. H.’s Leyden Phial (referred to by 


F. V. E.) appeared in. 
Your well-wisher, 


J. H. B. 
[In Number 32.—Ep. Рм.] 


To melt Iron.—8ir, —T. N. will fell much obliged 
by being informed, through the medium of your 
valuable work, in what manner he can melt a small 
quantity of iron—about half-a-pound. 


1 Brass and Steel.—Sir,—I shall feel 
obliged if I can be informed of what the liquid 
bronze is composed, by which brass workers pro- 
duce a black colour upon polished brass work; and 
what composition will produce a jet black stain 


upon steel and iron. 
. Your Obedient Servant, 
T. 


De Luc's Columns.—Sir, —How are the philoso- 
phical toys constructed, which have, for some time 

ast, been exhibited in the shops of the scientific 
nstrument makers ; and which, I believe, are gene- 
rally known by the name of De Luc's Columns. I 
am aware the motion of the figures is owing to gal- 
vanic influence, which is continually kept up in the 
columns to which they are alternately attracted; 
but I am at a loss to know how these colums are 
constructed. 

ScIOLISTERUS. 


ANSWERS TO QUERIES, 


Blue Lights.—Sir,—I beg to inform D. J. that 
these Lights are fixed in conical hard cases of 
well-seasoned birch or alder, and above seven 
inches long. 

In the broad end is an excavation, or cup, about 
two inches in diameter, by one in depth, for holding 
the composition. 

The ingredients are in the following proportions: 
saltpetre seven parts, sulphur two parts, and three- 
fourths red orpiment. They are first pulverized, 
then rubbed between the hands, and afterwards 
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passed through a hair sieve, since the brilliancy of 
the light depends upon the purity and thorough 
incorporation of the materials. 

When the cup is filled and levelled, place a 
square of cartridge paper with two strands of quick- 
match across the centre, and tie the paper down 
round the head of the case. Complete by pasting 
a circle of brown paper over all. 

I am, &c., 
F1REBRAXD. 


Gilding Pieture Frames.—The frame must first 
be painted with a mixture of white paint and size 
eight or ten times over with a stiff brush. When it 
is thoroughly dry rub it over with pieces of course 
linen. The next thing to be done, is to colour it 
with yellow ochre, which must be well ground and 
sifted, and mixed up with size, the colour is to be 
laid on hot; and in works of sculpture supplies the 
place of gold, which sometimes cannot be carried 
into all the cavities of foliages and ornaments. 
Another layer is applied over this yellow, composed 
of armenian bole, blood stone, black lead, anda 
little fat: these being ground down together with 
hot size, three layers of this composition is applied 
upon the yellow, the one after the other has dried, 
being cautious not to put any into the cavities of 
the work to hide the yellow; the brush for this 
must be a soft one; and when very dry, it must be 
gone over again with a stronger brush. The next 
thing is gilding: you first take a pencil] moistened, 
and wet part of it over with water; then witha 
squirrels tail fitted with a handle, take the leaf off 
and lay it gently on the wet part, then another 
part, and so on. Sometimes the leaf cracks in 
laying it on; these breaches must be made up with 
small bits of leaf taken up with a pencil, and the 
whole to be smoothed over with the same pencil, 
which must be a very fine one: any little defects 
afterwards may be mended with shell gold. The 
last operation is applying the vermeil (a composi- 
tion of gum, guttee, vermillion, and ruddy brown, 
ground and mixed up with venetian varnish and 
oil of turpentine) in all the little lines and cavities 
of the frame. 

If the above is of any service to G. 8. H. he is 
welcome, and the insertion will oblige 2. 


— ас 
TO CORRESPONDENTS. 


C. G. We shali be happy to receive the papers. 
They will, wc have no doubt, be occeptable to our 
readers. 


Z. F. P. We cannot answer the query at л, 
any elementary work on electricity will give 
all the information he requires. 


D. G.'s suggestion shall not be forgotten, 
An improvement by a Mechanic qf the Alarum, de- 
кейігі ін мә ы Д 37, shall appear їп ап carly 
umber, 


Several Queries and Answers have been received, and 
shall be inserted as soon as possible. 


Mr. Payne, and several other Correspondents, whose 
communications are accepted, shall have them pub- 
lished directly we can spare room for 


We must again request our Correspondents to direct 
their letters To (he Editor of the Penny Mechanic, 
and not to the Publisher. 


Two or three letters have been returned to the P 6 
Mice this week, in consequence of the postage я 
having been paid. 


2k open т. 
London : Printed at the Holloway Press, by D. A. 


Посохкү; published by Bercer, Holywell- 
street, Strand; and may be hadof all Booksellers. 
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FATAL RESULT OF THE PARACHUTE 
DESCENT. 


We regret to have to state that the ex- 
periment of the descent of the parachute 
has terminated fatally to Mr. Cocking. 
In consequence of the announcement that 
he was to ascend in his parachute sus- 
pended to the great Nassau Balloon, a 
great number of persons, amongst whom 
were many of the first nobility of the 
country, assembled in the gardens to wit- 
ness the experiment. Without the gardens, 
upon Vauxball-bridge, and upon Millbank, 
the crowd was immense. It was in cir- 
cumference 107 feet four inches. From 
the bottom of this machine, which was 
constructed of fine Irish linen, a basket 
of wicker was suspended, in which Mr. 
Cocking placed himself. The distance 
between the basket and the car in which 
were Mr. Green and Mr. Spencer, was 
between forty and fifty feet. The ascent 
of the balloon took place about tweuty 
minutes before eight o'clock. When Mr. 
Cocking entered the basket of the para- 
chute he was perfectly collected, and ex- 
hibited no appearance of want of nerve or 
indecision. 

At twenty minutes to eight o'clock, 
every thing being in readiness and the 
parachute attached to the car of the bal- 
loon, the ascent took place. Nothing 
could be more majestic. The weight and 
great extent of the parachute apparently 
rendered the motion of the balloon more 
steady than on any former ascent, aud the 
almost total absence of wind assisted in 
keeping the balloon in a perfectly perpen- 
dicular position. There was not the 
slightest oscillation ; the balloon and pa- 
rachute sailed through the air with a 
grandeur which exceeded anything of the 
kind even before witnessed, and coutinued 
in sight for about ten minutes. A good 
deal of ballast was discharged almost 
immediately over the enclosure, after 
which the huge machine rose rapidly, but 
not so suddenly as to break the even cur- 
rent of its course. It was expected by 
those in the gardens that Mr. Cock ing 
would have descended so near Vauxhall 
as to afford them a view of his descent. 
This was not the case. He was lost in 
the clouds, and the coumpany were for 
some time left in conjecture, but certainly 
not in anticipation of the result of the ex- 
periment. A son of Mr. Gye was the first 
person who announced to our informant 
the fatal catastrophe. This gentleman 
followed on horseback, and arrived in a 
field, near Lee, in Kent, just in time to 
learn that the parachute had descended 
with such violence, that Mr. Cocking had 
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lost his life in his experiment. The intel- 
ligence was not suffered to transpire for 
some time in hopes that the account might 
be incorrect, and that Mr. Cocking might 
have only been stunned, or have fainted, 
it being remembered that something of 
this sort occurred on the descent of M. 
Garnerin some years ago. It was, how- 
ever, very shortly ascertained that the in- 
telligence was too true. It appears that 
the descent of the parachute was made 
over a field close to Lee; that on ap- 
proaching the ground the parachute, from 
some cause or other, most probably from 
the hoop which distended the external 
circumference being composed of a hollow 
tube of tin, collapsed, and consequently 
opposed no resistance whatever to the at- 
mosphere, but turned over and over in the 
air, and came down with a frightful velo- 
city. Mr. Cocking was not, as we are 
informed at present, thrown out of the 
basket, but he received a dreadful] wound 
on the right temple, and had his ancle dis- 
located. He moved his hand once after 
his fall, but exhibited no other signs of 
life. Several country people, who were 
close by, procured a watled hurdle, placed 
him upon it, and conveyed him without 
delay to the Tiger’s Head Inn at Lee. He 
wasimmediately attended by Dr. Chownne, 
who was on the spot; but all medical as- 
sistance was unavailable. The arteries 
of his arms were opened, but it was to, 
no purpose, life had fled. Is is but jus- 
tice to say, that this fatal result is attri- 
buted in no manner to any person con- 
nected with Vauxhall or with the balloon. 
Mr. F. Gye endeavoured, but in vain, to 
persuade Mr. Cocking to have the hoop 
of the parachute of ash, but that unfortu- 
nate gentleman, from a notion that tin 
would be sufliciently strong and much 
lighter, refused to listen to his suggestion. 
* The inflation," says Mr. Green, ** com- 
menced about 12, under the able direction 
of the engineer to the London Gas 
Company, and was completed by 5 
o'clock. Prior to the parachute being 
attached to the balloon I caused a trial to 
be made with the view of ascertaining 
whetber the buoyance of the latter was 
sufficient to carry up the former with 
safety. The result of this trial was, after 
some arrangements with respect to the 
ballast, of which I was compelled to give 
out about 650lbs. in weight, in every 
respect, satisfactory. The abandonment 
of this large quantity of ballast I found 
to be absolutely requisite in order with 
safety to commence the ascent. The bal- 
loon was then allowed gently to rise & 
suflicient height to be conveyed over the 


THE PENNY MECHANIC. 


parachute; but in consequence of the 
great and unavoiadable delay which was 
necessarily caused in affixing the two 
machines, the gas in the former became 
very considerably condensed, from a re- 
duction of its temperature. It, there- 
upon, became a matter of compulsion 
that I should get rid of 100lbs. more of 
the ballast, which I emptied out of the 
bags through a tube, constructed of 
canvass, and about fifty feet in length. 
The object in having this tube was, that 
any ballast I might deem it advisable 
to throw out during our voyage should 
take such a course as would entirely 
clear the broadest expanse of the para- 
chute. The connexion between the bal- 
loon and the parachute was at length 
completed by the rope of the latter being 
made fast to the liberating iron by which 
Mr. Cocking was to free himself from the 
balloon. 

* It is but justice to myself I should 
here state, that I had on several occasions 
expressed my determination not to liberate 
the parachute from the balloon, upon the 
ground, setting aside any other considera- 
tions, that I might select à moment for 
the severance when Mr. Cocking was not 
altogether prepared or ready for his 
descent, and therefore if any accident 
were to accrue to him, that I of course 
should be regarded as the responsible 
party, and the one to whom blame would 
naturally attach. 

“Mr. F. Gye, every thing being in 
readiness, about twenty-five minutes to 
eight o'clock, gave the signal for the 
whole of the apparatus to be released 
from its trammels, and we instantly rose 
very steadily, taking an easterly course. 

* Mr. Cocking had always desired that 
we should ascend to an elevation of 8,000 
feet, about one mile and a-quarter, at 
which height he proposed to detach him- 
self from the balloon, and to commence 
his descent. Finding, therefore, that our 
upward progress was very slow, I re- 
quested Mr. Spencer to discharge some 
more ballast, and he accordingly threw 
the contents of a bag weighing twenty 
pounds through the tube already named. 
This proving of little avail, I directed a 
Жерд, and then a third bagfull to be got 
rid of by thesame means. 

* As soon as we had attained the height 
of 5,000 feet I told him that it would be 
impossible for us to get up as high as he 
desired in sufficient time for him to de- 
scend by the light of day. Upon this Mr. 
Cocking said, ‘Then I shall very soon 
leave you ; but tell me whereabouts I am?’ 
Mr. Spencer, who had a few minutes be- 
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fore caught a glimpse of the earth, an- 
swered, *We appear to be on a level with 
Greenwich.' I then asked him if he felt 
himself quite comfortable, and whethér he 
found that the practical trial bore out the 
calculations he had made? Mr. Cocking 
replied * Yes; I never felt more comfort- 
able or delighted in my life.' Shortly 
afterwards Mr. Cocking said, *Well, now 
1 think I shall leave you.’ I answered, 
I wish you a very good night and a safe 
descent, if you are determined to make it, 
and not to use the tackle (an apparatus 
constructed under the direction of Mr. F. 
Gye, to afford us the facility of assisting 
Mr. Cocking to haul himself up into the 
car of the balloon if necessary.) Mr. 
Cocking, to this question, made no other 
reply ‘than ‘Good night, Spencer: good 
night, Green.’ At this instant I desired 
Mr. Spencer to take fast hold of the ropes, 
and like myself to crouch down in the car. 
Scarcely were these words uttered before 
we felt a slight jerk upon the liberating 
iron, but quickly discovered, from not 
having changed our elevation, that Mr. 
Cocking had failed in his attempt to free 
himself. Another but more powerful jerk 
ensued, and in an instant the balloon shot 
upwards with the velocity of & skyrocket. 

“ The effect upon us at this moment is 
almost beyond description. The immense 
machine which suspended us *between 
heaven and earth,' whilst it appeared to 
be forced upwards with terrific violenoe 
and rapidity through unknown and un- 
travelled regions, amidst the howlings of 
a fearful hurricane, rolled about as though 
revelling in a freedom for which it had 
long struggled, but of which, until that 
moment, it had been kept in absolute ig- 
norance. It at length, as if somewhat 
fatigued by its exertions, gradually as. 
sumed the motions of a snake working its 
way with astonishing speed towards a 
given object. During this frightful ope- 
ration, the gas was rushing in torrents 
from the upper and lower valves, but 
more particularly from the latter, as the 
density of the atmosphere through which 
we were forcing our progress pressed so 
heavily on the valve at the top of the bal- 
loon as to admit of comparitively but a 
small escape by that aperture. 

* At this juncture, had it not been for 
the application to our mouths of two pipes 
leading into an air-bag with which we had 
furnished ourselves previous to starting, 
we must, within a minute, have been suf- 
focated ; and so, but by different means, 
have shared the melancholy fate of our 
friend. The gas, notwithstanding all our 
precautions, from the violence of its ope. 
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DULWICH GALLERY OF PAINTINGS. 


AT this season of the year, we advise all 
our readers living in and near London, 
who can spare an afternoon from their em- 
ployments, to visit the Dulwich Gallery 
of Paintings. It is a beautiful collection, 
and the public are admitted without 
having to pay anything either for admis- 
sion, or to the attendants at the . 
The paintings were bequeathed to Dul- 
wich College by Sir Francis Bourgeoise 
in 181], on condition, we believe, that the 
public should be admitted to view them 
gratuitously; and the directions of the 
testator have been acted upon in a liberal 
spirit, which it would be well for the public 
if the trustees of other bequests for the 
benefit of the nation would imitate. 
Dulwich Gallery is situated about five 
miles from London Bridge. From April 
to November, it is open from ten o'clock 
in the morning, till five in the evening. 
During the winter season, from November 
to April, it is open from eleven till three. 
It isclosed on Fridays and Saturdays 
throughout the year. In order to be ad. 
mitted it is requisite to procure a card, 
which must be presented to the keeper of 
the gallery. Messrs. Moon, Boys and 
Graves, of 6, Pall Mall; Mr. Moon, 
Finch Lane, Cornhill ; Mr. Markby, Croy- 
don ; and Mr. Dunkin, of Bromley, will 
all give tickets of admission on being ap- 
plied to for them; and it is requssite that 
those who wish to view the paintings 
should provide themselves with tickets 
before leaving town, as they will experi- 
ence great difficulty in obtaining any at 
Dulwich. The door-keeper will not ad- 
mit visitors without presenting a ticket; 
but one is sufficient to introduce a party. 
On entering the visitors have to write 
their names and addresses in a book kept 
for the purpose; and they are then at 
once allowed to enter the gallery. It con- 
sists of one long room, divided into com- 
partments, and contains between three 
and four hundred paintings, which are 
nearly all in very good condition. Some 
few want cleaning; and some—one in 
particular we think it would be advisable 
to remove altogether, although to the 
artists and connoisseur such puintings аз 
that to which we allude may not appear 
to overstep the modesty of nature, we ey 
inclined to believe thatthe majority 0 
the visitors at the gallery think otherwise. 
We are no advocates for the modesty 
that would clothe the Apollo Belvide Ча 
breeches, but a painting that might not 
improper in a private collection, 18 some- 
times unfitted for a public exhibition, In 


rations on the human frame, almost imme- 
diately deprived us of sight, and we were 
both, as far as our visionary powers were 
concerned, in a state of total darkness, for 
between four and five minutes. 

“ As soon as we had partially regained 
the use of our eyes, and had somewhat re- 
covered from the effects of the awful 
scene into whicli, from the circumstances 
we had been plunged, our first. attention 
was directed to the barometer. soon 
discovered that my powers had not sufti- 
csently returned to euable me to see the 
mercury, but Mr. Spencer found that it 
stood at 30°20, giving an elevation of 
23,384 feet or about four miles and a 
quarter. [I do not conceive, from the 
length of time I had been liberating the 
gas, that this was any thing like our 
greatest altitude, for we were evidently 
effecting a rapid descent. 

* Recollecting the late hour at which 
we quitted Vauxhall, I now began to be 
anxious about the time, and on applying 
to Mr. Spencer, ascertained that it wanted 
not more than a quarter to nine o'clock. 
From this 1 was aware, notwithstanding 
in our then position we were blessed with 
a magnificent light, that on emerging from 
below the clouds darkness would have as- 
sumed her sable hue over the earth, and 
that we should have much difficulty, 
therefore, in ascertaining the nature and 
oharacter of the country, supposing us to 
be over the land, on which we must effect 
our final descent. I consequently became 
extremely anxious to make our way 
through the clouds as quickly as possible, 
which having done, we proceeded until 
we had reached within some 300 feet of 
the ground, when we found it requisite, 
from our inability to ascertain the nature 
of the ground, the whole country beneath 
us offering the appearance of thick woods, 
to cast out every article of ballast and 
moveable matters, even the ropes and 
empty ballast-bags, in order to prevent us 
from coming in contact with what was 
supposed to be trees. After calling out 
for some time, and hanging out the grap- 
nel, we heard voices in replv, and the 
parties speedily drew us to a safe place 
of landing, which proved to be close to 
the village of Offhum, near Town Mall- 
ing, seven miles west of Maidstone, and 
twenty-eight from London. 

“ At half-past ten o'clock 14 morning 
we quitted Town Malling, and it was not 
until our arrival at Wrotham, at which 
place I inquired whether they had heard 
wlere Mr. Cocking had descended, that 
I became acquainted with the unexpected 
and melancholy result of his experiment.“ 
— Тез. 
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we think this to be the case with the one 
alluded to. We suppose however that 
the trustees, or governors of Dulwich 
College, to which the gallery is attached, 
have good reasons for continuing the 
painting in the collection, and also for 
removing the veil, which we believe was 
once placed before it. Among the paint- 
ings the visitor will find the celebrated 
portrait of Mrs. Siddons as the Magic 
Muse, by Sir Joshua Reynolds ; the Des- 
cent from the Cross, by Vandyke; the 
Martyrdom of Saint Sebastian, by Guido; 
and the Group of Cupids, by Rubens. 
Besides these the gallery contains some 
very excellent specimens of the Italiun 
and Flemish schools; and the works of 
our English masters will be found equally 
worthy of attention. Artists wishing to 
copy any of the paintings, can obtain 
leave to do so on making application by 
letter to the Master of Dulwich College, 
and forwarding their name and address. 


The excellent state of preservation of 


the pictures, and the entire absence of any 
of those scratching and scrawlings by 
which many persons like to make it 
known that they have visited and disfi- 
gured any work of art, &c., affords, we 


think, sufficient proof of the injustice of 


the charge, that the exhibition of such 
works cannot be thrown open to tlie 
public without leading to their mutilation 
aad disfigurement. It is true that the 
public being admitted to this gallery by 
tickets, there is some slight check upon 
those who might otherwise be inclined to 
misconduct themselves; and the atten- 
dants also protect the paintings; but 
When it is borne in mind that many places 
to which admission can only be obtained 
either by a douceur to the attendants, or 
by paying, a certain fee, have not escaped 
the “ English propensity,” we think there 
is very good reason to conclude, that 
Where the visitors of an exhibition, being 
admitted free, feel that any injury to the 
works exhibited, is an injury to them- 
selves, there is far less likelihood of their 
permitting it to be effected, than where 
they feel they are only viewing some per- 
sons’ property, about the preservation of 
Which they may feel but little interest or 
concern, 
—— 


WORKING MEN'S ASSOCIATIONS. 
We stated last week that in our present 
Number we should call the attention of 
our readers to a plan, which if acted upon 
With spirit, would do much towards ef- 
fecting that social amelioration in the cou- 
stitution of the industrious classes which 


appear an extraordinary advance. 
are no longer mere hewers of wood and 
drawers of water, and though the greater 
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must eventually take place, and which 
every good man will endeavour to pro- 
mote as far as possible. The working 
classes of Great Britain, and of the metro- 
polis and manufacturing towns in parti- 
cular, occupy a station in society, and 
possess a political influence unknown to 
the operatives of other countries of Eu- 
rope. We do not except even those of 
France. Within the last few years they 
have made a rapid, and to some, it may 
They 


majority of them, it is true, do not possess 
the elective franchise, they influence those 
who exercise it to a considerable extent. 
Indeed, we think the power of no class of 
society has increased so rapidly, and is 
increasing so rapidly, as that of the work- 
ing classes. This change is to be attri- 
buted entirely to their intellectual im- 
provement. And this we think has been 
produced principally by the establishment 
of Mechanics’ Institutions and the cheap 
diffusion of knowledge of every kind by 
the press. In no country in the world— 
not even in America—dves a working man 
possess such facilities for improving his 
mind as in this country. Compare the 
condition of a mechanic in Spain, in 
Russia, or in Turkey, with that of a work- 
ing man in England. See the vexatious 
tyranny and impertinent interference to 
which the first is subjected, and then turn 
to our own countryman and mark the 
difference. There are many who are fond 
of doing this, but only in order to draw 
from the comparison conclusions as erro- 
neous and absurd as any that can be ima- 
gined. It is surely no reason because 
men in one country submit to be treated 
but little better than beasts, that those of 
another should be content to labour under 
social disqualifications, for which no other 
reason can be assigned, but that they are 
submitted to by men in other countries. 
Such, however, is too frequently the con- 
clusion that mauy persons arrive at-from 
comparing the state of foreign workmen 
with our own, but we have alluded to 
the circumstance for a very different pur- 
pose. What is it keeps the operatives of 
the countries mentioned in the condition 
they are in? It is the want of co-opera- 
tion; aud the consequent want of that 
knowledge that can only be obtained by 
co-operation. A striking feature in the 
history of the working classes during the 
last few years has been the manner in 
which they have shown the advantages of 
combining together for the accomplish- 
ment of any particular object. Their 
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great political unions astonished the other 
classes of society ; and their uniting for 
the purpose of obtaining scientific know- 
ledge and literary recreation at mecha- 
nics’ institutions is a new feature of the 
age. There are certain difficulties attend- 
ing the formation of these excellent insti- 
tutions, however, which render it difficult, 
if not impracticable, to establish one suc- 
cessfully except in towns containing a 
large population ; and even in such a 
place as London, where so many are pros- 
pering, and where probably all the advan- 
tages that can be obtained from them are 
derived from the members. Yeteven there 
it is felt that something more requires to 
be done in order to derive from them all 
the advantages they are capable of pro- 
ducing. In the majority of these institu- 
tions there is a sad want of social feeling 
amongst the members. They attend at 
the library for the books they require ; 
they visit the reading rooms to see the 
newspapers; and they meet in the theatre 
to hear the lecture; but unless some few 
of the members are possessed of more 
spirit than the others, апі “ get up, a 
ball or an excursion occasionally, but 
very few acquaintances are formed 
between the members, and one great ad- 
vantage that might be derived from such 
institutions is lost. Many of the members 
of the London Mechanics’ Institution some 
two or three years ago felt this inconve- 
nience so much, that they formed them- 
selves into what they termed a Mutual 
Instruction Society. The members were 
in the habit of meeting once a week in a 
private room at а coffee-house, and dis- 
cussed questions relating to moral philo- 
sophy, metaphysics, and occasionally lec- 
tures were delivered on different branches 
of science by members. This society for 
a considerable time proceeded very suc- 
cessfully, and numerous societies of a 
similar nature were formed by its mem- 
bers, and those who approved of the plan. 
These societies have since spread rapidly 
over London, and many have been formed 
in provincial towns. The members have 
pun been young men, but within the 
last twelvemonth, & new application of 
the principle has been exhibited by the 
estahlishment of what are called ** Work- 
ing Men's Associations." We intended 
to have given a description of their ob- 
jects and advantages in the present num- 
ber, but finding we have not room to do 
s0, we must resume the subject next week 
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CHEAP ELECTRIC APPARATUS. 
To the Editor of the Penny Mechanic. 
Sig,—Observing in Number 37 of your 
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useful periodical, a description of a cheap 
electrical apparatus, which to me ap- 
pears not quite so clear as 1 think it 
should be, to be understood by that por- 
tion of your readers to whom, I appre- 
hend from the tenor of the communica- 
tion it is particularly addressed, namely, 
the juvenile portion, and of which I am 
happy to say, I know there are many who 
purchase it, I take the liberty of sending 
you a few observations thereon, which I 
think will be acceptable to many who have 
read that article; and will not be regard- 
ed with any ill feeling by your corres- 
pondent T. V. E. 

Your correspondent begins his descrip- 
tion by saying make a hole through the 
bottom, and opposite the mouth of a com- 
mon wine bottle; now I venture to assert 
that had T. V. E. ever made “a hole 
through the bottom of а common wine 
bottle." he would find that it is ** no joke'* 
to drill a hole through a piece of glass of 
that thickness, and therefore would not, 
in giving a description of a cheap Electri- 
cal Apparatus, recommend others to do so. 
Having made, about two years ago, an 
electrical machine from ‘а common wine 
bottle, I can inform your readears of a 
much easier mode of making an axle to 
their bottle; there is no occasion to make 
a hole through the bottom, they have only 
to form from а small block of wood а 
counter part to the indentation at the 
bottom of the bottle, from which their 
axle can project so as to fit in loosely ; but 
I will not leave your readers as T. V. E. 
does, by saying, * and fix it firmly in the 
bottle, they must know “ how to fix it 
firmly in the bottle. It is as follows: 
make & cement as described in the last 
column of Number 9 of this Magazine, 
after having melted a sufficient quantity, 
pour it into the bottom of the bottle, and 
then imbed in it the little block of wood 
in which your axle is fixed. This cement 
will be found well worth the trouble of 
making, being particularly useful in fixing 
the conductor on the glass rod, and in 
fixing the glass pillars, many ef which are 
required in constructing electrical appa- 
ratus.—I now beg to make an addenda to 
your correspondent's description of the 
conductor: let a row of pins, with the 
points outwards, be driven into the s 
cvlinder so as to come within a quarter 
of an inch of the bottle, these wil! draw 
off the electricity, and you will be able to 
accumulate in the conductor & mu 
greater quantity than you could without 
them. By inserting the above you will 
oblige, Your obedient humble servant, 

ScoLisTERUS. 


THE CHEMIST. 


PREPARATION OF IODINE. 
BY M. BUSSY, 


Tat process of extracting iodine generally 
followed, and which consists in decom- 
posing the mother-waters of kelp by 
means of concentrated sulphuric acid, is 
well known to be liable to variable re- 
sults, on account of a portion of the 
iodine coming over in the state of hydri- 
odic acid and chloride of iodine, во that 
in either case there is always a cousider- 
able loss. To avoid this inconvenience, 
M. Souberain proposed to precipitate the 
iodine from the mother-waters by means 
ef sulphate of copper, and afterwards to 
decompose the iodide of copper by pe- 
roxide of manganeseat a high temperature. 
But this process requires minute attention 
and much precaution to separate the whole 
of the iodine existing in the mother-waters, 
and we do not believe that it has been 
employed in any manufactory. These cir- 
cumstances induce me to publish a far 
more simple method which has been lately 
employed by some manufacturers oriodine; 
it was discovered (if we are rightly in- 
formed) by M. Baruel, director of the 
chemical works at the faculty of Medi- 
cine ; it consists in precipitating the iodine 
of the mother-waters of kelp by a current 
of chlorine. In this process the mother- 
waters are first to be evaporated to dry- 
ness, and to the residue there is to be ad- 
ded a tenth of its weight of powdered pe- 
roxide uf manganese ; the two substances 
are to be perfectly mixed, and subjected 
toa dull read heat in an iron vessel, fre- 
quently stirring them; the object of this 
calcination is to convert the sulphurets 
and hyposulphates, of which the mother- 
waters contain a large quantity into sul- 
phates. It is extremely easy to determine 
When these compounds are converted into 
sulphates by taking a small quantity of 
the calcined matter and pouring upon it 
an excess of sulphuric acid. It ought not 
to yield, when the conversion is perfect, 
either sulphuretted hydrodgen or a depo- 
sitof sulphur. If violet vapours are dis- 
engaged during the calcination, the heat 
must be lowered to avoidloss. When the 
sulphurets are decomposed, the residue is 
to be dissolved in a sufficient quantity of 
water to give a solution of sp. gr. 1° 333; 
through this solution there is then to be 
passed a current of chlorine gas, taking 
care to stir it constantly with à gas rod: 
the liquor becomes of a deep brown colour, 
afterwards turbid, and deposits iodine in 
the form ot a black powder; it is to be 
collected and distilled in a glass retort, 
in order to procure it in crystals. The 


only difficulty in this process is to deter- 
mine the point at which the action of the- 
cholorine should cease, that no excess may 
be used which would react upon the iodine 
precipitated. This excess of chlorine is 
especially to be apprehended, when it is 
also intended to separate from the same 
mother-waters the bromine which they 
contain. 

In order to avoid adding excess of 
chlorine, the liquor which is supposed to 
be nearer saturation, may be suffered to 
be settled for a short time, and the current 
of chlorine being interrupted it is to be di- 
rected on the surface of the liquid. If it 
contain any iodine in solution, a pellicle 
of iodide will be observed to form on the 
surface; this effect is not produced when 
all the iodine is precipitated ; in the latter 
case the liquor becomes quickly clear 
and retains only a reddish tint.— Philoso- 
phical Magazine. 

Constitution of Starch.—M. Payen, in a 
memoir, quoted in the Journal de Phar- 
micie, states that starch in whatever man- 
ner or from whatever part of vegetables it 
may be obtained, whatever may be its 
form, its арс, or its state of aggregation, 
has always the same chemical constitution : 
its conversion into dextrine by diastaso 
sulphuric acid, potash, &c., are moditi- 
cations of its physical properties, without 
in the least degree altering its chemical 
constituttou, which is represented by 
C! H’ ОЎ 

To remove Fruit and Wine Stains.—Put 
about a table spoonfull of muriatic acid 
into a teacup and add about a teaspoon- 
full of powdered manganese, then set the 
cup ina large one filled with hot water, 
moisten the stain with water, and expose 
it to the fumes that rise from the teacup. 
If the exposure be continued a sufficient 
length of time the stains will disappear. 
This solution can only be applied with 
safety to white goods, as it discharges all 
printed and dyed colours. 

J. R. w. 

To make a beautiful Green Paint.—Add 
to a hot solution of sulphate of copper, 
(blue vitriol) a little solution of carbonate 
of soda; a beautiful powder (known by 
the name of French green) wiil be preci- 
pitated. The powder is sub-carvonate 
of copper. J. R. W. 

To make Cosmetic, Pearl Powder.—Dis- 
solve bismuth in uitro-muriatic acid, 
and gradually add to the solution cold 
distilled water; upon which a beautiful 
white powder, which is an oxide of bis- 
muth, will be precipitated. 

—— 
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MISCELLANIES, 


The School of Design for the Improve. 
ment of Working Men will be opened on 
Tuesday next the Ist of August. The hours 
of attendance will be from Six till Nine 
o'clock every evening, except Saturdays, 


Bermondsey Mutual Instruction Society, Nritich 
School. room, Great George street, — Monday, 
July Z1, Mr. Errirgton, On English Literature, 
at a quarter past eight o'clock. 

Power-street Mutual 1 nslruction Suciety.—Moniay, 
July 31, Mr. Robinson, on Chemistry, Oxyzen 
and Nitrogen, at half. pat eight o'clock, 

Finshury Mutual Instruction Society.— Tuesday, 
Aug. 1, Mr. Saull, on the Influence of Scientine 

Knowledge in forming the Character of the Fu- 

ture Generationg of Mankind, at balf-past eight 

o'clock. 

admission to be made at Somerset House, 


Prizes of the I nstitute of Civi] Engineers, 


QUERIES, | 
To the Editor of the Penny Mechanic, | 


Hair Әуе.--бін,--Сап апу of your numerous 
readers inform me what will dye White or Grey 
Hairs Black, ( except the nitrate of silver) without 
acting as a depilatory ; if they can they will conter 
& favour upon, Cant CAPILLI. 


answer his Purpose, being of easy Construction, and 
having the power of waking without noise, or dis- 
as a moving power for machinery — 2. | turbing others, N. D. 

Warming and Ventilating Public Build. 
ings and Apartments ; With an account of 
the methods Which have been employed 
most Successfully for ensuring a healthy 


Ii was our intention to have Published the Penny 
State of the atmusphere,—3, An account 


MECHANIC in yearly volumes s but having of (ate 

ad many fnguirres Jor compete S013 Of our work, 
and numcrous objections to сергир a whole tte eiue - 
month s loose nurabers, we are disposed to meet 
our friends half way, and kave therefore came fo 
the termination wv completing a volume at the 


experiment, of the Velocity, Load and onthe, The Present, then will 


ower of Locomotive Engines on Rail. 
ways ; first upon levels, second upon in- 
clined planes.—5. Drawings, Description, 
and Account of the Principles of Huddart'g | cloth. Есе 48. 64.. and, we need mor remind our 


Read 718 бу Jar the Cheapest Nerz ical 
ea crs, wr е ar е 3 echanic 
Work Published / 


C. H. S., on Aerostation, shazz have the parer in. 
sericd. 

Rugbæensis, The Mechanism appears to be simple 
and ingenrous, and we tort Endeavour fo fiud ruu 


` 


Jor a description Of tt. 
Mr. E. Ellen's Translation of M. Letoss е 


hames Tunnel, with an &ccurate account 
of the method by which it is advanced 


Paper o» 

Vinous Fermentation shall be Published. 

" J. MOT ee the Stars, af indelibie Marking 
UK, nert week, 

INS TI TU T І 0 N 8. A City Prentice. received a similar com. 


We have 
munication rem another Cartes pon 
already Composed. Не ғ thanked у, . . 
Mr. Wallington, The notice e 


LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton. 
buildings, Chancery апе. Wednesday, Aug. 
2, J. Webster, esq., on Geology.—Friday, 4, Pro- 
fessor Calvert, on Elocution and the art of 
Reading, at hair. Past eight. 


А.М. We hane Jorargdeg the card аз he wished to 
an Operative Mechanic, 


Portes 3 An. that the 

Aldersgate Street !nalitution.— Wednesday, Aug. 2, communications of some .97 our con 

J. S. Buckingham, esq., on Palestine, at eight | Would receive 026 % if tac did not use 
o'clock Such “сироз Signatures, • 


Eastern Atheneum, Stepney-grcen.— Wednesday, Received. W. S—A constant Reader. 55,4 F. C. P. 


Aug. 2, Half Yearly General Meeting, at eight 
o'clock. | VCVẽb ИИИ 
: P t 1 { 11 r » 
Saint Puncras Trstitution, Colosseum House, Now London: Prin CAE alle ollon ay Press, by D. A 


Road. — Tuesday, Aug. 1, General Guarterly | Doupney; published by Br Rex R, Hollywen. 
Meeting. at half-past eight o'clock. тес, Straud; and may be had о; ali Book. cies, А 


I N D E X. 


Accidents on the ісе, to prevent, 26, 285, | 


801. 

Address, 2. 

Aeronautic Society, 136. 

Aerostation, 87, 287. 

Air-gun, 19. 

Alarum, 260, 266, 293, 322. 

Aldersgate-street Institution, 312. 

Alloy, a fusible, 298; Parkes's, 306. 

Alpnach, slide of, 45. 

American forests, produce of, 216; sea, 
produce of, 216. 

Apparatus, chemical, 312; medical, 258, 

, 920. 

Arches, construction of, 250, 

Arithmetical puzzle, 239, 252, 281. 

Arnott's elements of physics, 7. 

Arsenic, vegetable substance in, 152. 

Arts, the fine, 311. 

Art, works of admission to, 248. 

Associations for working men, 319. 

Atmos, the giant, 22, 29, 44. 

Atmosphere, pressure of the, 85; stateof 
in London, 160. 

Attraction, capillary, 124. 

Aurora borealis, 6, 15. 


Baths, the national, 131, 282. 

Baking, provisions, 266. 

Balloon, improved, 226 ; Mongolfier fire, 
918; novel ascent in a, 257; Vaux- 
hall 13. ` 

Bell for churches, 217. 

Bell Rock Light-house, 42. 

Bees, sting of, 192. 

Bellows, wooden, 178. 

Biographical notices, 117, 292, 222, 261. 

Blood, physiology of the, 53, 83, 134. 

Blue lights, to make, 298, 306, 314. 

Boilers, steam, 50, 66, 82, 124, 162, 180, 
250, 300; explosion, 268, 286, 294; 
mode of filling, 104. 

Boots, to prevent cracking, 176. 

Botanical Society, 16, 32. 

Brain, the, 70. 

Brewing cheap beer, 135; works on, 48. 

Brindley, biography of, 212. 

British Association, 304. 

British Museum, 159. 

Busts, engine for copying, 312. 


Cabs, new, 247. 
Cannon, casting and boring, 284. 


Capital, immaterial, 309. 

Caoutchouc, 128. 

Carmine, to form, 258. 

Carriage-door locks, 114. 

Cartwright, biography of, 196. 

Cement, 72 ; forchina and glass, 208 ; for 
rendering joints steam tight, 184. 

Chemical recreations, 101 103. 

Chemist, the, 305. 

Chemistry, objects of, 94. 

Charring animal substances, 31. 

Chimney, to extinguish fire in a, 16. 

Civil Engineers' Institute, prizes of, 322. 

Civilization, fruits of, 14. 

Clay, contraction of, by heat, 216. 

Clement's improved window sash, 165. 

Cold, effects of, 56. 

Colebrook Literary Institution, 168. 

Combustion, 83. 

Cowell's sash suspenders, 207, 276. 

Comets, 126. 

Cotton manufacture, 171. 

Crank for steam-engine, 278. 

Crosse's extraordinary experiments, 102, 
143. 152. 


Davenport's electro-magnetic engine, 261, 
308. 

Davy lamp, 51,79, 95,143. 

De Caus and Marquis of Worcester, 302. 

Decay in timber, 234. 

Detrosier's address, 160. 

Dew, formation of, 52. 

Diamonds, 144. 

Diamond, the glazier's, 127. 

Digestion, 208, 244, 303. 

Diving apparatus, 211. 

Divisibility of matter, 150. 

Double acting engine, 138. 

Douglas's steam boilers, 50. 

m for mail coaches, 282 ; for coaches, 

Drill, improved pin, 285. 

Drowning, to rescue persons from, 26, 
285, 301. 

Dulwich gallery, 318. 


Earth, globular shape of the, 66; heat of 
the, 126, 242, 263. 

Eclipse, lunar, 192; cause of, 214. 

Educational Association, 8, 192. 

Education of the body, Bray's, 116; anti- 
cipated result of, 35. 

Electrica] apparatus, 253, 292, 320. 
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Electrifying machine, ama!gam for, 200. 

Electro-magnetic engine, Davenport's, 
261. 

Engineer's Encyclopedia, 222. 

Fscapement for watches, 69. 

Escapes, tire, 271. 

Experiments for Christmas time, 63. 

Explosion at Hull, 265, 256, 254. 

Explosions of gas, 223. 


Eye, the, compared with optical instru- 


ments, 106. 


Factory women, 238. 

Fine arts, 311, 

Fire, to preserve property from, 164; to 
extinguish on board ships, 159. 

Fire-escapes, 271. 

Fire-proof dress, 271. 

Fire-works, 258, 298. 

Fishes, scales of, 64. 

Fluid resistance, 36. 

Force pump, King’s, 154. 

Friction, 27 ; in tubes, 297. 


Gas, purification o^, 40. 

Gas cooking apparatus, 114. 

Greenwich Railway, 10, 58, 144, 152, 167, 
134, 306 

Gilding picture frames, 314. 

Ginger-heer, to make, 297; powders, 289. 

Glass, making window, $7 ; painting on, 7. 
stoppers to extract, 96. 

Glue, to prepare, 208 ; for card-board, 128. 

Grand Junction Ваау, 282. 

Grease spots, to remove, 281. 


Grepory's escapemcut for watches, 69; 


improved balicon, 225; rotary pump, 
212. 
Governor of steam engine, 147. 


Gunpowder, dificre..t charges of, 82. 


Heat of the earth, 126, 212, 263. 

Heights of objects, to find, 47. 

Hill's rotary printiug machine, 20, 115, 
152. 

Hood and mouth piece, 210. 

liorses v. men, 8. 

House of Commons, ventilating, 125. 

Human body, the, 11, 53, 53, 203, 241, 
303. 


Indian rubber solution, 128. 

Ink, copper plate, 248: invisible, 108. 

Inks, gold and silver, 948; permanent, 
290; stains to remove, 255, 251. 

Insects, species of, 64. 

Intemperance, 179. 

Inventions, repertory of patent, 272. 

Inventions, rewards for, 2.6. 

Inventors, unfortunate, 276. 

fodine, 321. 

Islington cattle market, 202. 


Iron. manufacture of, 215; cast, effect of 


Wacer on, 40. 


INDEX. 


| Iron and steel, Indian method of making, 


205. 
Ivory, to colour, 274. 


Jeffrev's patent respirator, 252. 


King's Fn»lish Grammar, 21. 

force pump, 134. 

steam boilers, 66, 162. 

Kite carriage, Pocock's, 30, 139, 231. 
Knowledge for all, 118. 


Labour, division of, 23; econon:izing, 86. 

Lake, colour to form, 225. 

Lamp glasses, sudden breaking of, 71. 

Lapidary's wheel, Hindoostan, 271. 

Lectures, lists of, in each No.; Mr. Chalk- 
len’s, 5; £r. Birkbeck's, 47. 

Lever, the, 99. 

Light. 155. 147, 254, 276. 

Light o; the sun and fixed stars, 231. 

Lightuing conductors, 210, 221, 3%. 

Liverpool and Manchester huilway, III. 

Living models, 299. 

Lovarithms, 151. 

London and Birmingham Railway, 191, 
278, 311. 

Lucifer matches, 200. 


Machinery, results of, 139, 162, 152, 158. 
196. 

Manufactures, 186, 198, 206, 213, 245. 

Materials of little value, use of, 127. 

Matter, properties of, 110; divisibility of, 
159. 

Mechanics' library, 7, 24, 61, 117, 116. 
101, 222; institutions, London, 8, 24, 
48, 56, 112, 116, 167, 273, 209, 591; 
on, 310. 

Mechanical powers, the lever, 99; wheel 
and axle, 170. 

Messiah, Mr. iiobert, 64. 

Vieteoric stones, 77. 

Meteorological Society, 16. 32, 64. 

Meteorology, 47. 

Mills, improved water, 288. 

Miners’ Fund Society, 102. 

Models, living, 290. 

Monday's safety lamp, 218; sofa bed, 186, 

Moon, the, 72. 

Morton's improved window sash, 242. 

Mutual Instruction Society, 96, 128; Fins- 
bury, 96. 


National baths, 131. 282. 

Natural history, magazine of, 273. 
Natural philosophy, ou the study of, 15. 
Natural philosophy, works on, 123. 
Needle mak ng, 186, 198. 

Newton, Sir Isaac, 69. 


Oil for delicate machinery, 184. 
Oil gas, 92. 


INDEX. 


Paint, green, to make, 321. 
Painting on glass, 206, 213. 
Parachute, Cocking's, 312. 
Patents, English, list of, 256, 296; Scotch, 
257, 2906. 
Patent, a curious, 24. 
Patents in America, 103. 
Patent law, 91, 156. 
Parkins on rail ways, 103. 
Patterson's carriage lock, 114. 
Paupers in Paris, 40. 
Pearl powder, 321. 
Peripurist, patent, 210. 
Permanent ink, 200. 
Perpetual motion, 27, 59, 159, 183, 190, 
199, 245, 260, 292. 
Phenomena, nat ral 4, 52, 77, 214. 
Philosophical journals, 230, 271. 
Phosphorescence o: the sea, 60, 46. 
Physical sciences, Somerville’s, 117. 
Picture frames to gild, 314. 
Plants growing downwards, 211. 
Plough, steam, 176, 223, 256. 
Pocock's kite carriage, 30, 139, 234. 
Polishing powder, 234. 
Practical knowledge, 167. 
P.inting machine, ílil;s rotary, 20, 115, 
1382. press, Woods, 98. 
Prizes, Institute of Civil Engineers, 322; 
Society of Arts, 71. 
Producing man’s companion, 191, 
Puttich’s steam boiler, 124. 


Queries in each No. 
Quill-maaing, 216, 306. 


Radish, 72. 

Railways, 43, 75, 118, 194; Parkins оп, 
108; statistics of, 200; construction of, 
215. 

Railway, Grand Junction, 992; Green- 
wich, 10, 58, 144, 152, 167, 184, 306; 
Liverpool and Manchester, 111; Lon- 
don and Birmingham, 191, 278, 311; 
tunnels, 278. 

Rain, cause of, 4. 

ltelectors for gas, 150. 

Respirator, Jeilrey's, patent, 252. 

Retarder, the patent, 31. 

Ritchie's perpetual motion, 159. 

Robert's hood and mouth piece, 210. 

Rotary pump, 242. 

Royal Academy students, 266. 

Rust, to prevent, 160. 


Safety lamp, 51, 79, 95, 143, 285; Mon- 
day's, 218. 

Saint Monday, 293, 318. 

Sap, rise of the, 37, 54. 

School handicraft at Moscow, 39. 

"School of design, 54, 144, 247, 295, 322. 

Scientific jouraals, 230, 271. 

Sea, phosphorescence of, 60, 86; red co- 
loured, 232, 265. 

Shipwrecks, 55, 115, 141, 277. 
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*hoes and gloves, 266. 

Shot, manufacture of, 112. 

Skating, 112; land, 154, 174, 183. 

Snap-dragon, 8, 63. 

Sofa bedstead, Mondav's, 164. 

Society of Arts prizes, 71. 

Specific gravity, 112, 128. 

Spirits of wine, 189. 

^quare, to find diagonal of a, 60. 

Stains of fruit aud wine, to remove. 321. 

Starch, constitution of, 32]. 

Stenm boilers, 50, 66, 82, 124, 162, 180, 
250, 300; mode of filling, 104; convey- 
ance, advantages of, 132, 143; 

Steam engine, 31; Branca’s, 122; crank, 
273; De Caus’s, 18; br. Lardner on the, 
61; Savery's,74, 122; Marquis of Mor- 
cester's, $4; Watts, 269; history of, 5. 
18, 67, 74, 122; high pressure, 2; power 
of, 16 ; plough, 176,223, 206 ; gun, 111. 

Straw weaving, 192. 

Sugar, manufacture of, 55. 

Sun, effect of, on tire, 208. 


Tanning, 127. 

Taylor, James, biography of, 261. 
Tee-totalers, 266. 

Temperature of the earth, 126, 242, 263. 
Temperature of Greenland, 231. 
Tracing paper, to make, 240. 

Tree, a large, 208. 

Tunnels, railway, 278. 

Tunnel, the Thames, 176, 265. 


Unhealthy trades, 218, 223. 
Universe, immensity of the, 118. 


Ventilation of steam boats, 253. 
Verulum Societv, 297. 
Vitality of seeds, 120. 


Warming rooms, 46, 123. 

Wasp stings, to cure, 101. 

Watch, mechanism of a, 130, 146. 

Watch towers at Dover, 90. 

Water, greatest heat of, 8; to form fresh 
from salt water, 264; mills, 288. 

Water-proof cloth, 258. 

Weavers, the, 289. 

Wheel and axle, 170. 

Wood's printing press, 98. 

White on railways, 43, 75, 118, 194. 

Window sash suspenders, improved, 165, 
207, 242, 276. 

Windmill, power of, 8. 

Woolf'5 steam boiler, 82. 

Worcester, Marquis of, and De Caus, 302. 

Working classes, improved condition of 
the, 148, 154, 175; increased temper- 
ance of, 38. 

Working Men's Association, 319. 

Writing, to revive old, 8. 


Zoological Institution, the Kent, 291. 
Zoological Society, 16, 144. 


1. 
2. 
3. 
4. 
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LIST OF ILLUSTRATIONS. 


Frontispiece. 

The Advertiser. 

High Pressure Engine. 
The Greenwich Railway. 


5. De Caus Steam Engine. 


6. 


7. 
8. 


10. 


The Air Gun. 

Section of same. 

Apparatus for rescuing Drowning 

Persons. 

Diagram of same. 

The Marquis of Worcester’s Steam 
Engine. 


. Bell Rock Light House. 

. Section of same. 

. Diagram to find the Height of Objects. 
. Douglas's Steam Boiler. 

. Section of same. 


The Safety Davy Lamp. 


. Opening of the Greenwich Railway. 

. King's Steam Boiler. 

. Diagram of same. 

. Gregory's detached Escapement for 


Watches. 


. Savery’s Steam Engine. 

. Diagram of Railway Inclined Plane. 
. Another Diagram of same. 

. Woolf's Steam Boiler. 

. Woolf's Furnace. 


Ancient Watch Tower at Dover. 


. Wood’s Atlas Printing Press. 

. Lever of First Order. 

. Lever of Second Order. 

. Lever of Third Order. 

. Mode of filling Steam Boilers. 

. Patterson's Carriage Lock. 

. Gas Cooking Apparatus. 

. Diagram of Patterson's Carriage Lock. 
. Diagram of Levelling Railways. 

. The same. 

. Section of Savery's Steam Engine. 
. Branca's Steam Apparatus. 

. Puttich's Improved Boiler. 

. Spring and Barrel of a Watch. 

. Scapement of same. 

. Another form of Scapement. 


43. Second and Minute Wheels of a 
Watch. 


. Minute and Hour ditto. 

. Double Acting Engine Valves. 

. Mechanism of a Watch complete. 
. The Governor of a Steam Engine. 
. A Perpetual Motion. 

. King’s Force Pump. 


King’s Improved Steam Boiler. 


51. 


Clement's Improved Window Sashes ; 
Five Drawings. 


. Wheel and Axle. 

. Diagrams to illustrate same. 

. The Atmospheric Steam Engine. 

. Monday's Sofa Bedstead. 

. IIlastration of a Railway. 

. Two Diagrams of Moveable Rails. 


58. Turning Plate. 


97. 
98. 


. Section of same. 

. Steam Carriage Wheels 

. Two Sections of Rails. 

. Islington Cattle Market. 

. Ground Plan of same. 

. Robert's Hood and Mouth Piece. 
. The Patent Peripurist. 

. Section of same. 

. Gregory's Improved Balloon. 

. Valve for same. 


Pocock's Patent Kites. 


. The Charvolant. 
. Gregory’s Rotary Pump. 
. Rivet for Spring of ditto. 


Morton’s Improved Window Sash. 
Three Diagrams for constructing 
Arches. 


Cheap Electrical Apparatus. 


A Simple Alarum. 

Steam Boiler Explosion at Hull. 

Eight Illustrations of Cowell’s Patent 
Sash Suspenders. 

Method of Boring Cannon. 


. Machine to rescue Drowning Persons. 


An Improved Safety Lamp. 


. An Improved Pin Drill. 
. Cheup Electrical Apparatus—a Cy- 


linder. 


. Rubber for ditto. 
. Apparatus to fix same. 
. Stand for same. 


Cheap Electrical Machine complete. 

A Perpetual Motion, 

An Improved Alarum when set. 

The same when gone off. 

Section of a Steam Boiler. 

Diagram of same. 

Apparatus to rescue Drowning Per- 
sons. 

Davenport's Electro-magnetic Engine. 


. Diagram of same complete. 
. An Improved Coach Drag. 


The Vauxhall Balloon. 
Mr. Cocking's Parachute. 
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2 THE PENNY MECHANIC. 


CHEAP ASTRONOMICAL APPARATUS, 
To the Editor of the Penny Mechanic, 


SIR,—I beg leave to offer to your readers 
the description of a machine which illus- 
trates the motion of the earth round the 
axis, together with 
axis to the plane of 


sun, and on its own 
the inclination of its 
its orbit, the Vicissitudes of day and 
night, and of the seasons. Fig. 1 shows 


largement of one Part of it, to illustrate 
its construction more clearly. 

On the frame 4 fix three uprights €, B, p, 
as in fig. 1, and 
wheel p (with a long spindle r to turn in 
sockets in в B) play into the correspond- 
ing horizontal wheel D, having the arm r 
fixed on it, so as to turn with it. On the 
part of the upright c Which projects be- 
yond the arm p, 
corresponding pulley c on the other ex. 
tremity of the arm : this last pulley is to 
move on its axis, which must terminate 
in the Stationary wheel н. Let the spin- 
dle L fall on the pulley a at an angle of 


being 
the arm r ig turned 


parallelism, while the pinion 1 playing 
against 

turn the 
number of times to show the motion. 


I remain, &c., 
RucsBeensis, 
—. 
AN ALARUM. 

To (he Editor of the Penny Mechanic. 
Sir,—Reading Number 87 of your useful 
l perceive а description of 
an alarum as being more simple than the 
one formerly described. admire the 


like (if Permitted) to Point out an altera- 
i i I have no doubt, you will 
think an improvement. Instead of the 
hung up high, and the cord 
Passing over the clock, as Mr. Gredley's 
i is described ; which, by 
the jerk uf the cord, is liable ty Shake the 

and throw it out of beat; or the 


string might catch the pendulum and 
stop it outright. 
rous readers should 
one of these alarums, I should advise 
them to make it as I shall describe. 

Fig. 1 represents the alarum set: a is 
a piece of board with trap-door in it, B 
i mounted on the 
board, cis a string attached to the bell 
With a knot (which is more simple than a 
from the bell to 
reach the trap door when set, with another 
knot at the end secured to the board, the 
string left long enough to allow the bell 
i and not get entangled with the 
Fig. 2 shows the alarum when 
Egone off: 4 is the trap-door opened with 
Weight upon it, B is 
the knot on the string which has slipt off 
by the opening of the trap. 
i portable way, it 
can be used when requisite without being 
attached to the clock ; and is so simple 
that any Working mechanic may make his 
got a clock. By 
inserting this you will greatly oblige, 
А Меснлміс. 


— 
INTERESTING EXPERIMENT. 
To the Editor of the Penny MECHANIC, 


Sin, —The following experiment is not 
much and i 


Procure a Watch- glass of the cheapest 
kind, those which ate highest in the centre 
will answer best, Place the convex side 
of the glass on a smooth surface a little 


few dots or figures of any kind, are 

Painted on the concave side of the watch 

glass, the appearance while in motion will 
d 


he cause of motion in this experiment 
I take to be as follows, In the di 


zontal position; but if the 
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direction, then the centre of gravity not 
being supported, the watch-glass will 
have a tendency to roll, or shift the point 
of contact with the plate, towards the line 
AC, leaving the largest half of the watch- 
glass in the direction of the highest part 
of the plate, And as the glass cannot 
slide down the plate, it commences a ro- 
tary motion which will carry it to the 
lowest part, but may be kept in motion as 
long as the operator pleases, by changing 
the position of the plate so as to keep the 
glass upon the higher part of it. 
Рнпо. 


— . 
ACCIDENTS IN MINES. 


Tne following Petition of Mr. John 
Cooper Douglas which was presented by 
Mr. Pease, M. P., to the House of Com- 
mons, has been forwarded to us, and from 
it we extract the following passages. 
The Petitioner after referring to the Se- 
lect Committee appointed to enquire into 
the subject, states, that it was adduced in 
evidence before the said Committee, in 
which the witnesses agreed, that the 
dangerous part of the working of a 
colliery generally commences with work- 
ing or taking away the pillars, and that 
the mine is then placed under circum- 
stances beyond control, so far as ventila- 
tion goes, inasmuch as the workings 
where the pillars have been removed, 
cannot be ventilated ; and that it does not 
signify what force of ventilation may be 
had, if it cannot be applied to dislodge 
the gas; and that until some effectual 
plan can be devised for dislodging and 
expelling the gas entirely and effectually 
from those lodgements in vacant spaces 
occasioned by working the pillars, the 
Chief cause of all the accidents will re- 
main unabated. 

That the Petitioner after having for a 
considerable period bestowed much of his 
time and attention to the consideration of 
the causes of explosions and accidents in 
coal mines, and the means of avoiding 
them, has discovered an effectual plan, 
as well for the collection of the gas gene- 
rated in coal mines, and the application 
thereof to numerous useful purposes, as 
for ventilating, lighting, and working 
mines, and improving the machinery em- 
ployed theres; by which the evils com- 
plained of will, in the opinion of your 
Petitioner, be entirely removed, and the 
destruction of life and property now fre- 
quently occurring, be wholly prevented. 
And your Petitioner has accordingly ob- 
tained His Majesty's Royal Letters Pa- 
tent, for bis said discoveries. 


That the introduction of your Peti- 
tioner's improvements into coal mines 
will not only effectually remove the ob- 
Structions which at present arise in Ше. 
working of mines from the nccumulation 
of gas in consequence of their imperfect 
ventilation, but also, by allowing euch 
portions of the pillars as are now usually 
left to be worked or taken off, will enable 
the entire quantity, or one hundred per 
cent. of coal to be wrought in every mine 
instead of forty-eight, or at most sixty- 
three per cent., which, according to the 
evidence taken before the said Committee 
of your honourable Housc, is the quantity 
of coal obtained under the present system ; 
thus ensuring perfect safety to the miners, 
and at the same time causing a saving or 
gain to the coal proprietors of from thirty- 
seven to fifty-two per cent. in their coal. 

That, in addition to the grand deside- 
ratum above described, your Petitioner 
sincerely believes that the following ad- 
vantages will also result from his dis- 
coveries, should the same be carried into 
effect, viz., 

First. By the application of an appa- 
ratus described in the specification to 
your Petitioner's patent, a power will be 
obtained iu the process of ventilating coal 
mines, capable of pumping up the water 
and gas which collect therein, and of 
raising the coals, and doing other things 
requiring great mechanical power. 

Secondly. Another and effective power 
may be obtained under the same patent, 
by collecting the pure hydrogen gas from 
the blowers, and combining it with certain 
portions of oxygen gas, which being 
ignited in & close vessel, are converted 
into water, whereby a vacuum is pro- 
duced, and a power obtained equal to a 
condensing steam engine. 

Thirdly. - By means of a lamp adapted 
for burning in coal mines, the gas, which 
has hitherto been the cause of so much . 
loss of life and property, may be applied 
to the purpose of safely and more econo- 
mically lighting the mines; thus for the 
most part rendering it unnecessary fcr 
the miners to carry about with them 
naked lights or lamps of any kind. 

Fourthly. By means of an apparatus 
described in your Petitioner's specifica- 
tion, the gas generated in coal mines may 
be collected and usefully employed in the 
adjacent cities and towns, and may also 
be compressed to such a degree, as to 
make it portable at a very trifling expense, 
thereby rendcring it applicable, in place 
of coal, to many useful and valuable 
purposes. 

Fifthly. Your Petitioner has also dis- 
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covered an improved safety lamp, de-| effec Produce annually a large source of 
scribed in your Petitioner’s specification, | wealth and industry to the State, and thet 
which, from its construction, is not liable | it is expedient, on the grounds of hy. 
to become red hot even in a stream of manity, that your Petitioner's invention 
£86; nor will it ignite the external at- should be introduced into all mines, under 
mosphere, although carried into a rapid | some legislative regulation, your Peti. 
current of air. tioner is willing to place his said patent 
That, considering that the collecting of | at the disposal of Parliament for the be. 
the gas generated in the coal mines of | nefit of the nation, for such reasonable 
Great Britain and Ireland, which is now remuneration, as he may be considered 
wholly lost, and the application of it to fairly entitled to. 
useful purposes as Proposed by your 
Petitioner, would, if carried fully into Јони C. россів, 


— броны» 5 
COCKING's PARACHUTE. GARNERIN'S PARACHUTE. 


DESCENT or CARNERIN’S PARACHUTE 
02 = 


IN this age of ballooning, and аға time 
when the fatal experiment of Mr. Cocking 


View the aeronaut dangling in 
igious height without 

h Garnerin cut the 

ich the parachute was fastened 
to the balloon, At this sight many of the 
Spectators were filled with the greatest 
alarm, fearing lest they should see him 
fall every moment, The balloon rose 
with extraordinary velocity, and the pera- 
ene Wescended with equal rapidity for 

> 


brella. At the top of it ran round a 


€ experiment of my 31st ascent, and 
of my fifth descent іп а parachute, took 
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tators, who filled the streets, windows, 
houses, and the scaffoldings erected round 
the place of my departure, which, alas! 
was the only spot not crowded with spec- 
tators." [ The price of admission to St. 
George’s-parade, North Audley-street 
(the place from whence M. Garnerin as- 
cended) was 58., but the money taken 
did not amount to 1801, so that M. 
Garnerin must have lost considerably by 
his adventure. The cause is easily ac- 
counted for: curiosity is much better gra- 
tified by being at a distance from the as- 
cent of a balloon. Persons of the first dis- 
tinction, howé¥ver had assembled on the 
ground, particularly the Earls Camden 
and Stanhope, Sir Francis Burdett, Mr. 
and Mrs. Sheridan. &c.] 

* It is necessary, when I undertake the 
experiment of the parachute, that I should 
know the state of the atmosphere, in order 
to enable me to judge of the course I am 
to take, and also to adopt the proper pre- 
cautions to insure success. About three 
o'clock in the afternoon I had the satis- 
faction of having a first indication from 
the agreeable effect of a very pretty Mont- 
golfier balloon, which was set off from the 
environs of St. George's-parade, and which 
took a direction over Marylebonc-fields. 

“The success of this experiment ought 
not to prevent me from expressing my 
opinion of the danger that may result to 
the general safety from the daily abuse of 
those night experiments which are not al- 
ways directed by persons conversant with 
the subject. One shudders to think that 
a machine of this kind may fall, and fall 
on fire, upon the cordage uf a ship, and 
thus involve in a great conflagration all 
that constitutes the wealth of one of the 
first cities of the world. The use of these 
machines was prohibited in France, and 
the Consular Government confided to me 
alone the direction of night balloons, 
which I conceived and introduced into 
the national fétes. 

“ Convinced of the direction of the 
winds, I hastened the filling of the bal. 


loon, and at 5 p.m. 1 filled the pilot bal- 


loon, which Mrs. Sheridan did me the ho- 
nour to launch. It seemed to me that I 
was conciliating the favour of Heaven by 
the interference of the Graces. This pilot 
balloon ascended quickly, and was soon 
out of sight, marking my career towards 
the north-east. While the anxious crowd 
were following the path of my little pilot, 
I suspended the parachute to the balloon; 
this painful and difficult operation was 
executed with all possible address, by the 
assistance of the most distinguished per- 
sonages. The parachute was gradually 


suspended, and the breeze, which was very 
gentle, did not produce the least obstacle. 
At length I hastened to ballast my cylin- 
drical bark, and to place myself in it—a 
sight which the public contemplated with 
deep interest іс seemed, at the moment, 
as if every heart beat with unison: for, 
though I have not the advantage of speak. 
ing English, every one understood my 
signs. I ascertained the height of the ba- 
rometer, which was at 294 inches. I now 
pressed the.moment of my departure, and 
the period of my fulfilling my engagements 
with the British public. All the cords 
were cut; I. rose amidst the most ex- 
pressive silence, and, launching into infi- 
nite space, discovered from on high the 
countless multitude that sent up their 
sighs and prayers for my safety. My pa- 
rachute, in the form of a dome over my 
head, had a majestic effect. I quickened 
my ascending impulse, and rose through 
light and thin vapours, when the cold in- 
formed me that I was entering into the 
upper region. I perceived I had reached 
the extremity of the city, and that im- 
mense fields and meadows offered them- 
selves for my descent; I examined my 
barometer, which I found had fallen 43 
inches; the sky was clear, the moment 
favourable, and I threw down my flag, to 
endeavour to show to the people assembled 
that I was on the point of cutting the 
cord that suspended me between heaven 
x earth. 

made every necessary disposition, pre- 
pared my ballast, and measured with my 
eye the vast space that separated me from 
the rest of the human race. I felt my 
courage confirmed by the certainty of my 
combinations being just. I then took out 
my knife, and with a hand firm, from a 
conscience void of reproach, and which 
had never been lifted against any one but 
in the field of victory, I cut the cord. My 


.balloon rose, and I felt myself precipitated 


with a velocity which was checked by the 
sudden expansion of my parachute. I saw 
that all my calculations were just, and 
my mind remained calm and serene. I 
endeavoured to moderate my gravitation, 
and the oscillation which 1 experienced 
increased in proportion as [ approached 
the breeze that blows in the middle re- 
gions; nearly ten minutes had elapsed 
and I felt that the more time I took in 
descending, the safer ! should reach the 
ground. At length [ perceived thousands 
of persons, some on horseback, and others 
on foot, following me, all of whom en- 
couraged me by their wishes, while they 
opened their arius to receive me. 1 came 
near the earth, and after one bound, I 
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landed, and quitted the parschute, with. Galvani's, invented the pile and showed 
out any shock or accident. ‘The first per. | that shocks like those produced by elec. 
son that came to me pressed me in hig tricity could be received from it. Shortly 


circle of the parachute, anxious to save the galvanic energy. It was next disco. 
an instrument that so well guaranteed me ; | vered that when compound bodies аге 
but a crowd soon surrounded me, laid decomposed, oxygen and acids ассаша. 
hold of me, and carried me in triumph, | late round the Positive pole, while hy- 
till an indisposition, the Consequence and | drogen, alkalies, earths, and metals асса. 
effect of the oscillation I had experienced, | mulate round the negative pole, Hence 
obliged the procession to stop. I was then it was deduced that chemical affinity is 
seized with a painful vomiting, which I | identical with electrical attraction, and 
usually experience for several hours after | that the reason that oxygen combines with 
а descent іп a parachute. The interval | hydrogen, and acids With@ikalies, earths, 
of a moment permitted me to get on horse. | and metals, is that they are in Opposite 
back; a numerous cavalcade approached | states of electricity, Galvanic electricity 
to keep off the crowd, whose enthusiasm | when properly excited and directed is 
and transports incommoded me not a little. | sufficiently powerful to decompose any 
The Duke of York was among the horse. compound Whatever, and even Pure gold 
men, and the procession Proceeded with | may be burned by being made to form a 
great difficulty in the midst of the crowd, | part of a galvanic circuit. We will now 
who shouted forth their applause, and had proceed to exhibit some of the effects pro- 


by a member. of Parliament. Among the piece of copper (a8 & penny) upon the 
prodigious concourse of persons on foot I ; tongue, and br ing the extremities of the 
remarked Lord Stanhope, from whom I metals into contact, the result will be tbe 
received the counsels of a scientific man, , immediate perception of a curious taste, 
and who penetrated throngh the crowd to | something resembling the taste of cop- 
shake hands with me, ( GaRNERIM." | peras. The metals have not this taste 

According to M. Garnerin's calculation, | When not in contact; and, therefore, this 
he had been to the height of 4,154 French experiment clearly shows the influence of 
feet. The balloon fell on the next day, | excited galvanic electricity upon the or- 
near Frindsham-mill, three miles beyond San of taste. 2. Moisten the under lip, lay 

arnham, in Surrey. upon it a shilling with the edges of it 

Much wonder was excited Ъ the first , beneath the tongue, lay upon the tongue a 
ascension of a man in a balloon; but | piece of zinc, and bring the edges of the 
surely the descent of a man from an ex. pieces of metal into con tact—instantly 
alted balloon to the earth, without harm, | the shilling will feel so intolerably hot 
is far more wonderful 3 it is, however, an that you will be obliged to let it fall from 
experiment as daring as it is terrific. your mouth. You will then not hesitate 


Madame Garnerin, the daughter, we ence over the sense of feeling. 8, Place 
believe, of the celebrat ed Garnerin, has | & piece of zinc under the tongue, and pat 
announced her intention to make a de. | the small end of a silver tea-spoon in the 
scent in а parachute, in the vicinity of the | Mouth, between the teeth and the under- 
Parisian metropolis, in the course of the lip, passing it up as high as possible, and 


ensuing -— Times pressing the extremity of it against the 
vest gums, then let the lower Part of the spooa 

— touch the edge of the piece of zinc— et the 

CALVANISm. moment of contact a flash like lightning 


| appears to the eye, which is renewed as 
Sketch Qf the Science af Galvanism ;— often as you let the two metals touch each 
t was accidently discovered by Galvani | other. If you shut your e 


an Italian, that if the crural nerve and the perform this experiment, you still see the 
muscles of the le 


rog be laid bare, and we place a piece of | or other light, still you see it. Does not 
Zinc upon the nerve, and г) Piece of copper | this afford ocular demonstration that gal- 
while so placed, tonch each other, the 4. If a piece of silver and 


I 
leg of the froz is immedi;itely thrown into | have one extremity immersed in the same 


| vessel containing sulphuric or muriatic 
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acid, largely diluted with water, the zinc | of sulphate of copper (blue vitriol) im- 
is dissolved and yields hydrogen gas by | merse a piece of silver in it, it will come 
decomposition of the water, the silver not | out unchanged, immerse a piece of polish- 
being acted upon has no power of decom- | ed iron—it will receive a coat of copper 
posing the water; but whenever the zinc | bring the iron and silver into contact and 
and silver are made to touch, or any me- | immerse them in the solution together— 
fallic communication is made between] then both will be coated with copper. 

them, hydrogen gas is also formed at the 
surface of the silver. 5. Take a solution 


— — 


THE CHEMIST. 


J. В. Warts, M. D. 


VINOUS FERMENTATION. 
To the Editor of the PENNY Месплбіс. 


Liseus, Normandy. 

Sun, —I have before me an abstract of the 

proceedings of the French Academy of 

Sciences at their sittings of the 19th of 

Junelast. There is one communication 

on the subject of Vinious Fermentation 

Which appears to me novel and curious. 

Perhaps it may be equally so to you or 

your readers, I will therefore translate 

the notice in question, to be inserted, or 

not, according to your opinion of its 
ue. 

* Monsieur Cogniard Latout announced 
that in the researches which he had un- 
dertaken on this subject, he had deviated 
from the mode of investigation ordinarily 
followed by chemists who had already 
occupied themselves with the subject of 
Vinious Fermentation, and that he had 
chiefly applied himself to study, with the 
aid of the miscroscope, the phenomena 
upon which this fermentation depends. 

After having detailed in his paper, the 
various observations he had made by this 
means, he gave the following result of his 

researches : 

1. "That the yeast (/evure) of beer is a 
mass of small globular bodies, capable of 
reproducing themselves, and, consequently, 
orgaraised, and not an inert and purely 
chemical substance, as people have hi- 
therto supposed. | 

2. These bodies appear to belong to the 
vegetable kingdom, and to reproduce 
themselves in two different ways. 

3. They appear to act on a solution of 
sugar only as long as they are in a state 
of life, whence it is a probable conclusion 
that it is by some effect of their vegeta- 
tion that they disengage the carbonic acid 
from the solution, and convert it into a 
spiritous liquor. “ I would also remark,” 
added M. Cognicard Latour, “ that yeast 
considered as an organized material, me- 
rits the attention of physiologists in these 
particulars, 

l. That it is produced and developed 


under certain circumstances, with great 
celerity, even in the midst of carbonic 
acid, as in the vats of Brewers. 

2. That its mode of regeneration pre- 
sents peculiarities of a kind which have 
never been observed with regard to other 
miscroscopic objects composed of isolated 
globules. 

3. That it does not perish in severe 
cold, nor from the privation of water." 

I regret, Mr. Editor, ‘that I have not 
the means of furnishing you with some 
details of this curious discovery; but 
such as I have found, is at your service. 


Marsei Metal, or Crystallized Tin.— 
Clean a piece of tin from dirt or grease, 
by well washing it with warm soapy 
water, and rince it in clean water; then 
heat the tin to the temperature of bare 
sufferance to the hand, and pour on it, or 
apply with a brush or sponge, one of the 
following mixtures :—1, dissolve two 
ounces of common salt in four ounces of 
water, and add one ounce of nitric acid.— 
2, to two ounces of water add half an ounce 
of muriatic acid, and one fourth of an ounce 
of sulphuric acid.—3, either of the pre- 
ceding in a greater or less degree of di- 
lution, When the mixture has been ap- 
plied, the tin is to be dipped into water 
slightly acidulated, and after warde well 
washed in clean water. "This process will 
cause the tin to assume an appearance of 
great beauty, and apparent crytsallization 
takes place,somewhat resembling mother- 
of-pearl, and curious figures, stars, and 
rude leaves appear. А transparent var- 
nish, either coloured or colourless, may 
be laid on now which will give a fine po- 
lish to the work, and produce that bril- 
liant covering so much employed for 
snuffer-stands, for covering pillars in 
shop-windows, &c. J. R. W. 


Imitations of Medals and Seals in Sul- 
phur.—Melt the sulphar and pour it into 
water. It then becomes soft and waxy, 
and can be made to take very exact im- 
pressions, from medals. 
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Elopeménts by Steam.—The Preston and 
Glasgow Railway passes through Gretna 
Green ; and a journey to that place and 
back to London may be performed with- 
out inconvenience the same day. What 
perhaps is of greater importance to par- 
ties who adopt this pian of entering the 
holy state, they are sure not to be over- 
taken when once on .the railway, as the 
trains cannot pass each other on the same 


line. 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 
London Mechanics Institution, 


T. Webster, esq., on Geology.—Friday, 11, 


Hemming, esq., on Chemistry, at half-past cight 


o'clock. 


Alderagate Street Literary and Scientific Institu- 
J, S. Buckingham, 


tion.— Wednesday, Aug. 9, 
esq., on Palestine, at eight o'clock. 


Eastern Alhenzum. — Wednesday, Aug. 9, G. 


Francis, esq., on Botany, at eight o 


Saint Pancras.—Tuesday, Aug.8, Dr. R. D. at euh 
t 


son, on Food and Digestion, at half-paste 
o'clock. 


Westminster Mechanics’ Institution, 5, Little Smith 
Btreet.—Thursday. Aug, 10, W. Maughan, esq., 


on the Steam Engine, at half-past eight o'clock. 


Bermondsey Mutual Instruction Society 
School-room, 


past eight o'clock. 


Tower Street Mutual Instruction Socicty.—Monday, 
nfluence of 
Scientific Pursuits in Forming the Character of 
the Future Generations of Mankind, at half-past 


Aug. 7, W. D. Saull, esq., on the 


eight o'clock. 


Finsbury Mulwal Instruction Society.—Tuosday, 
Aug. 8, CoL Thompson, on Political Economy— 


the Currency, at half-past eight o'clock. 
— — 
‚ QUERIES. 
To the Editor of the Penny Mechanic. 


Prince Rupert's Drops.—Sir, Can any of your 


correspondents inform me in what manner those 
little glass globules are made which burst with a 
sharp noise when they are scratched, or a portion 
broken off. They are, I think, called “ Prince Ru- 
pert's Drops." Yours, obediently, G. L. T. 


бій,--Сап any of your correspondents inform me 
how to harden wire that has been burnt. L. W. 


Colouring Glass.—Sir, I should be very much 
obliged if any of your correspondents would inform 
me of the best method to prepare copper in the 
way it is used in general for colouring glass. W. 8. 


S12,— I shall feel much obliged if you, or any of 


our correspondents can inform me how copper and 
iron artícles are tinned. Yours, &c. А. 2 


812,—1 shall feel obliged to any of your corre- 
spondents who will inform me of the best method 
of suffiing and 535 flah: also the best place 
for purchasing the eyes. Yours, & c., WALTON. 


S1z,—It will greatly oblige me if you, or any of 
your correspondents, will inform me of the best 
method of preparing the colour for, and painting 
candle-light scenery, and also the kind of canvass 


Southampton- 
buildings, Chancery-lane.— Wednesday, nur 9, 
ohn 


British 
Great George-street. — Monday, 
Aug. 7, Mr. T. Cousins, on Electricity, at half- 


best adapted for the purpose.—The insertion of 
this will oblige your well-wisher and 1 
5 . WELLS. 


ANSWERS TO QUERIES. 


Gilding Picture Frames.—The process for re- 
gilding picture-frames, that '* Z." has given in No. 
39, you will allow me to say, is incorrect: suchs 
process might do for sculpture, but not for wood 
frames. So many layers of white paint, size, yel- 
low ochre, Armenian bole, blood-stone, black-lead, 
and fat, &c. &c., would fill up all the cavities of the 
ornaments, and almost fill the grooves of the 
mouldings. To lay gold upon an oiled frame with 
water is wrong, the fat would work through and 
cause the gold to rub off; but to gild a frame in 
oil that has been gilt in water is easily done, as'I 
shall au “ Z.” advises shell gold to mend the 
defeeti it would cost more for shell gold to mend 
the defects of a leaf-gilt frame than you might buy 
a perfect one outright for. I should advise your 
correspondent to give his frames to a gilder at once 
to be done, for the saving of expense would not pay 
him for his trouble. But perhaps it is amusement 
he wants, like many amateur mechanics; in that 
case I will give the best methods I can. 

To regild in water gold, take a sponge and some 
elean water and wash the frame well; that done, 
let it dry: procure some water gold-size, from any 
artists’ colourman ; then make some thin size from 
dry hide or parchment; mix enongh warm (not hot, 
it may cause it to crack) with the gold-size to enable 
you to work it on the frame with a camel-hair 
brush: give it two layers; when dry rub it over 
with a piece of flne sand-paper; it will then be 
ready for gilding. The gold should be turned out 
upon a cushion, and cut with a gilder's knife into 
agreesbleshapes; but persons not accustomed to 
handling leaf gold might make a bungle of it, I 
would therefore advise to lay it on thus: geta 
gilder's tip where you get yoursise (it will cost 3d.), 
wet with clean water the frame where you aregoing 
to lay your gold on, and with a vaina] pendi, first 
drawing the hairs of the tip across your face, to 
make the gold adhere enough to lift it to the frame, 
draw the gold into all the cavities. When the frame 
is covered, rest it on its edge to drain; when per- 
fectly dry, dip your pencil into water, and press it 
between your lips, partly dry, and wipe the gold 
over with it; it will take the particles of gold of 
and make it appear solid. Any parts not being = 
vered, take bits of leaf, with a dry pencil, lay 
iton as before; that done give it a coat of clear 
parchment size; brush the back over with 
some ochre and size; the frame is then ready for 
use. А MEcHAXIC. 

— te 


TO CORRESPONDENTS. 

С. Н. & Silver sand. It must be quite dry. 

F.C. P. next week. 

S. J. Cooper's paper will most probably be made 
serviccable. 

G. G. Communications for the prizes of the Pustitute 
Qf Civil Engineers, noticed t» our 4 Number, 
e байыркыны to the Institution, 1, Cannon 
TON estminster, оп or before the 31st af March 

The letter of One of the unwashed—Operative Me. 
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10 THE PENNY 


CONICAL VALVES OF STEAM ENGINE. 


Previous to the time of Watt, as we have 
already stated in former papers on the 
steam-engine, steam was only employed 
to force up the piston of a cylinder; the 
downward motion was obtained by means 
of the pressure of the atmosphere; and 
one of the first and most important im- 
provements on Newcomen and Crawley's 
atmospheric engine was the introduction 
of steam above the piston, in order to 
force it downwards after it had been 
raised by the admission of steam below. 
One kind of apparatus by which the 
steam was admitted we have already 
described in our 18th Number, and our 
engraving this week represents the coni- 
cal valves, used for the same purpose. 
They were situated in two small chambers 
placed on one side at the top and bottom 
of the cylinder. Our engraving only re- 
presents опе of these steam chambers, 
from which the pipe K may be supposed 
to lead to the upper part of the cylinder 
and above the piston. The steam is sup- 
plied from the boiler through the aper- 
tures at the top of the diagram ; that at 
the bottom leads to the condenser; when 
therefore the valves are in the situation 
represented & communication is open 
between the boiler and the top of the 
cylinder, the steam will consequently 
press on the piston and drive it down- 
wards, and in doing this, by means of a 
piece of apparatus which connects the 
rod M with the working beam of the en- 
gine, the rod will be depressed, und conse- 
quently close the valve G.—At the same 
time the rod L, which passes through the 
hollow part of M, and to which the valve 
À is attached, is raised and the valve 
opened; there is then a communication 
between the top of the cylinder and the 
condenser, aud when, there'ore, steam 
having been admitted to the bottom of the 
cylinder, the piston rod is driven upwards, 
the steam above it escapes through K and 
H into the condensing vessel. 

A variety of very ingenious pieces of 
mechanism have been employed at dif- 
ferent times in place of the valves we 
have been describing, and not being so 
likely to get out of order, have been more 
generally employed. Indeed since the 
time of Watt, nearly every part of the ma- 
chinery of the steam-engine has beén im- 
proved, either in structure or workman- 
ship, and it was not therefore likely that 
a part so important as the valves which 
regulate the supply of steam, should have 
been untouched. "Those described above 
are ingenious, aud if the reader under- 
stands the principle on which they act, 
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he will easily comprehend those of other 
kinds that may have been employed for a 
similar purpose. 


— sd 


CHEAP GALVANIC APPARATUS. 


Овтлім a number (say thirty) of the 
smooth old penny pieces; and the same 
quantity of plates of zinc of the same 
size. The pieces of zinc may be easily 
cast in a mould made of clay, for that 
metal is of about the same degree of fusi- 
bility as lead. In addition to the plates 
of copper and zinc, it is necessary to be 
provided with the same number of pieces 
of woollen cloth, rather smaller than those 
plates іп size. Let thei be soaked in a 
solution of common salt, till they have 
thoroughly imbibed it; when they are to 
be used they must be taken out of the so- 
lution and gently squeezed, in order to 
force out the superabundant water. The 
Voltaic Pile (4 fig. 1.) is to be formed of 
these materials in the following manner: 
lay down on a piece of wood a plate of 
zinc, upon that a plate of copper, and then 
a piece of moistened cloth, let this 
arrangement be continued—zinc, copper, 
cloth—zinc, copper, cloth—till the piles 
that have been provided are laid on. As 
the pile began with zinc, it must be con- 
cluded with copper. The number of 
pieces of each substance must be at least 
twenty, and may be advantageously ex- 
tended to fifty. But & pile thus formed, 
is when tall, very liable to be overthrown, 
and must therefore be supported. The 
method usually adopted to hold it up 
steadily, is to fix into the piece of wood 
on which the pile is formed three rods of 
glass, which may touch the pieces of metal 
at three equidistant points. Down these 
rods may slide a piece of wood, for the 
purpose of keeping by its pressure the 
diflerent parts of the pile in close contact. 
Fig. 2. is intended to represent this top— 
the circle in the centre shows the situa- 
tion of the pile, the three small circles 
between the outer and inner large circle 
show the places where holes are cut for 
the reception of the g!ass rods; the upper 
side of the piece of wood 6, and the under 
side of the other piece of wood, must be 
lined with tin foil. In the figure is re- 
presented the arrangement employed in 
decomposing water, c is a glass tube filled 
with water, and having the ends closed 
with corks; d and eare wires, oue of them 
having an end fixed to the top of the pile, 

and the other an end fixed to the bottom 
of it. The other ends of these wires are 

passed through the corks, aud in the tube 

c, approach to within a quarter of an inch 
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of each other, (the pile for this experi- 
ment.must be formed of at least fifty or 
sixty sets of plates). After some time 
the wire connected with the zinc, or posi- 
tive end of the pile, will be oxidized at 
the end in the tube, while from the other 
(the negative) wire in the tube a stream 
of small bubbles of gas will arise. This 
£as is hydrogen, as may be proved by 
pulling out the cork, and instantly apply- 
ing an ignited body to.the tube, by which 
the gas will be inflamed. As the gas that 
is formed in the tube occupies more space 
than the water that is decomposed, it is 
necessary to make room in it by allowing 
some of the water to escape, this is done 
by cutting & small slit in the cork fas- 
tened in the bottom of the tube. If two 
wires of gold or platinam (which are not 
oxidable) be used instead of the copper 
wires, a stream of gas then issues from 
each, and collects at the top of the tube, 
forming a mixture of hydrogen aud oxy- 
gen gas, which explodes on the approach 
of an ignited body. The gases may be 
obtained separately by passing each of 
the gold wires down a leg of a glass 
syphon, making them nearly meet at the 
bottom, and closing the opening at top by 
means of corks as before. The gas that 
will be formed will rise up the two legs 
of the syphon, the hydrogen up the leg 
containing the negative wire—the oxygen 
up the leg containing the positive wire— 
and it will be seen that the gases are 
formed from the decomposition of the 
water precisely in the proportions that 
are required to compose it, namely, two 
volumes of hydrogen to one of oxygen. 
In this case the water that must be sufler- 
ed to escape to make room in the tube, 
must pass through a small hole ground in 
ihe bent part of the syphon, near where 
th e two wires are opposite to each other. 
The zinc plates in the voltaic pile be- 
come oxydated after being used a certain 
time, and then the galvanic action ceases ; 
but they may be cleaned by being put 
into diluted muriatic acid, by which the 
oxide is dissolved. It is advisable when 
the voltaic apparatus is not to be used 
for some time to take it down, by which 
means the zinc plates will be prevented 
from wearing out too fast. 
| J. R. Warrs, M. D. 
—— 
AEROSTATION. 
| NO. II. 
Tur voyage of R. M. Pilatre and the 
marquis, may be said to conclude the his- 
tory of those acrostatic machines which 
are elevated by means of fire, for though 
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талу other attempts have been made upon 
the same principle, most of them have 
either proved unsuccessful or of little or 
no consequence. They have, therefore, 
given place to those filled with hydrogen 
gas, or as it was termed, inflammable air, 
which by reason of its smaller specific 
gravity is both more manageable, and 
capable of performing voyages of greater 
length, as it does not require to be sup- 
plied with fuel like others. This was in- 
vented in a very short time after the dis- 
covery had been made by Montgolfier. 
This gentleman had indeed designated to 
keep his method secret from the world, 
but as it could not be concealed that a 
bag filled with any kind of fluid lighter 
than the common atmosphere, would rise 
in the atmosphere, inflammable air was 
naturally thought of as a proper succeda- 
neum for the rarefied air of Montgolfier. 
The bag which contained the gas was 
composed of lute string, varnished over 
with a solution of the elastic gum called 
caoutchouc, or Indian-rubber; and that 
with which they made their first essay was 
about thirteen English feet in diameter. 
Mapy difficulties occurred in filling it, 
chiefly owing to their ignorance of the 
proper apparatus; for after a whole day, 
from nine in the morning, they filled it 
only about one-third. Next morning they 
were surprised to find that it had fully 
inflated itself during the night; upon in- 
quiry, however, it was found that they 
had left open a stopcock connected with 
the balloon, by which the common air 
gaining access had mixed with the inflam- 
mable air; forming a compound still 
lighter than the common air, but not suffi- 
ciently light to answer the purpose re- 
quired. They were obliged to renew their 
operation, and by six o'clock in the even- 
ing of the next day, the machine was 
much lighter than common air, and in an 
hour after it made considerable efforts to 
ascend ; it was allowed to remain inflated 
for a whole day, during which it lost of 
equal ascent about three pounds, being 
one-seventh of the whole. When it was 
set at liberty, being well filled it was 
thirty-five pounds lighter than equal bulk 
of common air. It remained in the atmos- 
phere three-quarters of au hour, during 
which time it traversed fifteen miles. It 
descended suddenly, which was supposed 
to have been owing to a rupture that took 
place before its ascent. After this Messrs. 
Rozier Arlandes tried a machine which 
was formed of gores of silk covered over 
with a varnish made of caoutchouc of a 
sperical figure, and measuring twenty- 
seven and-a-half feet in diameter. A net 
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was spread over the upper hemisphere, 
and was fastened to an hoop which pass- 
ed round the middle of the balloon. To 
this a sort of car or boat was suspended 
by ropes so as to hang a few feet below 
the balloon, and in order to prevent the 
bursting of the machine a valve was 
placed in it, 80 that when opened some of 
the inflammable air might be let out. A 
long silken pipe communicated with the 
balloon by means of which it was filled. 
The boat or car was made of basket-work 
covered with painted linen, being eight 
feet long, four feet broad and three-and-a- 
half deep, it weighed 130 lbs. This time 
they also met with га, difficulty in fill- 
ing it. The weight of the wholeapparatus, 
including the two adventurers, was 604 
Ibs., and the power of ascent when they 
set out was twenty pounds. They con- 
tinued in the air for one hour and three- 
quarters, when they alighted twenty-seven 
miles from Paris, having suffered no in- 
convenience during their voyage. 

The subsequent aerial voyages differ so 
little from that just now related, that any 
particular description of them would be 
superfluous, It occurred, however, to 
Mr. Charles in his last flight, that there 
might be a possibility of directing the 
machine in the air, and this was attempted 
by M. Jean Pierre Blanchard, who had 
no doubt but that by adding wings to the 
balloon it would be in his power to direct 
it; but he found that all the strength he 
could apply was not sufficient to coun- 
teract the impression of the wind in any 
degree. He rose, it was thought, to very 
little less than 10,000 feet. In April 1784, 
Messrs. Morveau and Bertrand, at Dijon, 
prepared a kind of oar for directing the 
machíne; by the working of two of them 
they were able to produce a sensible effect 
on the motion of the machine. Messrs. 
Charles and Robert repeated their former 
experiments with tlie addition of some 
machinery to direct their course. Having 
enlarged their former balloon to an oblong 
spheriod forty-six feet and three-quarters 
long, and twenty-seven and-a-half in dia- 
meter, they made it to float with its longest 
part parallel to the horizon. The wings 
were in the shape of an umbrella without 
the handle, to the top of which a stick 
was fastened parallel to the aperture of 
the umbrella, five of these were disposed 
round the boat, which was near seventeen 
feet in length. The balloon filled in three 
hours, and with the addition of 450 lbs. 
of ballast. During their voyage they lost 
an oar, but found that by means of those 
which remained they considerably acce- 
lerated their course. At one time they 
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found themselves becalmed, so that they 
did not move two feet in a second. Os 
this they tried the oars to the utmost, by 
working the thirty-five minutes and mark- 
ing the shadow of the balloon on the 
ground they found that they had described 
the segment of an ellipsis whose longest 
diameter was 6000 feet. 
travelled about 160 miles, they descended 
only on account of the approach of night, 
having still 200 lbs. of ballast left. 


After they had 


. B. 


BIOGRAPHICAL GKETCHES. 


ALEXANDER WILSON. 


} | Tuts extraordinary man, who, from being 
originally an operative weaver, became, 
by his own unaided exertions, one of the 
most celebrated ornithologists of his day, 


was born in Paisley on the 6th of July 
1766. His father was a distiller, poor in 
fortune, though said to have been endowed 
with an active and sagacious mind. He 
was so unfortunate as to lose his mother 
at the early age of ten, and was left with- 
out the tender and judicious care which 
a mother alone can give. On attaining 
his thirteenth year, he was bound appren- 
tice for three years to his brother-in-law, 
to learn the business of a weaver, and on 
the expiry of this term continued to work 
as a journeyman for four years more. 

The employment of a weaver was by ne 
means congenial to the disposition and 
propensities of the future ornithologist ; 
but as his father, though a highly respect- 
able man in character, was in very indif- 
ferent circumstances, young Wilson had 
no choice left, but was compelled to adopt 
that which was readiest and most easily 
attained. Jt is much to his credit, how- 
ever, that though he must have felt—in- 
deed it is certain that he did feel, and 
that at a very early age—that he was 
fitted for higher things, be yet diligently 
laboured at the humble but bonourable 
calling to which his destiny had appoint- 
ed him, and never allowed such feelings 
to interrupt his industry. At this period 
of his life he indulged in a predilection 
for poetical composition, and wrote se- 
veral pieces which appeared іп the Glas- 
gow Advertiser; but in these juvenile 
attempts he was not very successful, nor 
was he ever at any after period fortunate 
in this department of literature, though 
his poetical productions are certainly not 
without very considerable merit. 

Having continued at the loom, as al- 
ready said, for four years ава journeyman 
weaver, at the end of this period he abar- 
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deaed the business to accompany his bro- 
ther-in-law, who had commenced travel- 
ling merchant or pedlar, in a tour through 
the eastern districts of Scotland—an em- 
ployment which, though it could scarcely 
claim any sort of precedence in point of 
rank over that which he had left, he yet 
gladly embraced, as it at once released 
him from the confinement and dull mono- 
tony of hie former occupation, and per- 
mitted him to indulge in one of his 
strongest propensities, which was to ram- 
ble over hill and dale, and to enjoy, un- 
fettered and unrestrained, the beauties of 
his native land. With such a disposition 
itis not to be wondered at that as a pedlar 
he made much greater progress in the 
study of nature, and perhaps of man, and 
in the extendiug of his ideas, than in the 
improvement of his fortunes. The acqui- 
sition of money was no object with him, 
and of course, as it was not sought, it was 
not found. 

Having embroiled himself in some seri- 
ous disputes which took place in his na- 
tive town between the operative weavers 
and their employers, by writing some 
severe personal satires on certain indivi- 
duals of the latter class, he found his re- 
sidence in Paisley no longer compatible 
with his comfort or happiness, and there- 
fore determined on proceeding to America. 
But beforetaking his departure, he called 
on those persons whom he had satirised, 
expressed his sorrow for what he had 
done, and solicited their forgiveness. This 
circumstance is a pleasing proof of the 
generosity of his nature—that which fol- 
lows a very striking one of the determina- 
tion of his character. Although he had 
resolved on going to America, he did not 

ssess a single shilling wherewith to pay 
his passage. To supply this desideratum, 
he instantly abandoned every other pur- 
suit, and for four months laboured with 
incessant industry at his loom, confining 
the expense of his living during this time 
to one shilling in the week. The result 
of this perseverance and rigid economy 
was, that at the end of the period named, 
he found himself in possession of the re- 
quisite sum, but nothing more. With this 
he set out for Portpatrick on foot, crossed 
to Belfast, and there engaged a passage to 
America; and he arrived at New York on 
the 14th of July 1794, with only a few 
shillings in his pocket, and even these 
were borrowed from a fellow-passenger. 


(To be continued.) 
— — 
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IMPROVED CONDITION OF THE WORKING 
| CLASSES. 


INTELLECTUAL and social improvement go 

hand ір hand. It therefore affords us sin- 
cere pleasure, when we can trace the 
gradual and certain improvement that has 
taken place in the social condition of 
those, whose “matchless industry" has 
contributed во materially to raise this 
country to the high station she now oc- 
cupies. We have previously given some 
information on this subject, and we are 
happy to find so intelligent a man as 
Junius Redivivusconfirming what we have 
stated. ‘ Who, that looks at the present 
condition of the working classes,” says he, 
* and has the means of knowing what their 
condition formerly was, can doubt for an 
instant their immense accumulation of 
comforts, which even the aristocrats of 
former ages scarcely knew by name? 
Look at the residence of a skilful mecha- 
nic, where the wretched ‘deal table has 
given place to one of mahogany; where 
the rush-bottomed chair of rough wood is 
displaced by the cane and the horse- 
hair—intrinsically better than those of a 
palace a century ago. Look at the com- 
fortable bed, with its appurtenances of 
linen sheets, soft blankets, and pillows, 
and compare it with the straw and horse- 
cloths which were formerly considered 
good lodgings; and the thousand and one 
other conveniences, tending to cleanli- 
nessand comfort, which even our wealthy 
ancestors never dreamed of. And the clo- 
thing of the mechanic! Thirty years back 
he was accustomed to buy a second-hand 
coat, or one of coarse wool, and that once 
in three or four years. His shirt was of 
the coarsest hemp cloth, his breeches of 
corduroy, his stockings of worsted, his 
heavy shoes greased, and his hat of the 
coarsest felt. And all these things care- 
fully put by for Sunday's wear; his or- 
dinary working clothes being most filthy, 
and more like the garb of a slave of low 
caste, than that of a freeman. But what 
is the fact now? Look at a decent mecha- 
nic, even in his ordinary garb, out of his 
workshop, and he presents a more respect- 
able appearauce than his master of the 
last generation. And in his Sunday garb, 
of which he now has, at any rate, one, 
and sometimes two, suits in the year—is 
there any thing in its material, or in his 
general external appearance, to distin- 
guish him from the Corinthian capitals of 
society, save perhaps the hardness of his 
palms, or the peculiar gait impressed 
upon him by the nature of his business, 
the carpenterial stoop, or the sartorial 
bowing of the legs, in contradistinction to 
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2 THE PENNY 


CHEAP ASTRONOMICAL APPARATUS. 
To the Editor of the Penny Mechanic. 


Sig, I beg leave to offer to your readers 
the description of a machine which illus- 
trates the motion of the earth round the 
sun, and on its own axis, together with 
the inclination of its axis to the plane of 
its orbit, the vicissitudes of day and 
night, and of the seasons. Fig. 1 shows 
the whole machine ; and fig. 2 is the en- 
largement of one part of it, to illustrate 
its construction more clearly. 

On the frame А fix three uprights c, в, p, 
as in fig. 1, and let the perpendicular 
wheel p (with a long spindle E to turn in 
sockets in B B) play into the correspond- 
ing horizontal wheel p, having the arm F 
fixed on it, so as to turn with it. On the 
part of the upright c wbich projects be- 
yond the arm r, fix the pulley c, and a 
corresponding pulley о on the other ex- 
tremity of the arm: this last pulley is to 
move on its axis, which must terminate 
in the stationary wheel н. Let the spin- 
dle L fall on the pulley @ at an angle of 
45 degrees, having a pinion 1 playing 
into the teeth of the wheel н: the pinion 
t must have an arm to fit into a small 
globe k (revolving on the top of the spin- 
dle L as in figure), which represents the 
earth. A socket M may be placed above 
the other pulley to receive a candle which 
represents the sun. The working of the 
machine will now be obvious. 

The wheels D р being turned by a 
winch as in figure, the arm F is turned 
with them ; and the effect of the pulleys 
will be always to preserve the earth's 
parallelism, while the pinion 1 playing 
against the circular rack-work н, will 
turn the earth on its axis a sufficient 
number of times to show the motion. 

The whole can be made at a slight ex- 
pense. 

i I remain, &c., 
RuGB(EENSIS. 
— — 


AN ALARUM. 
To the Editor of the Penny Mechanic. 


Sir,—Reading Number 37 of your useful 
little work, I perceive a description of 
an alarum as being more simple than the 
one formerly described. I admire the 
simplicity of it certainly; but I should 
like (if permitted) to point out an altera- 
tion, which, I have no doubt, you will 
think an improvement. Instead of the 
bell being hung up high, and the cord 
passing over the clock, as Mr. Gredley's 
simple alarum is described; which, by 
the jerk of the cord, is liable to shake the 
clock, and throw it out of beat; or the 
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string might catch the pendulum and 
stop it outright. 
rous readers should be induced to make 
one of these alarums, I should advise 
them to make it as I shall describe. 


If any of your nume- 


Fig. 1 represents the alarum set: a is 


& piece of board with trap-door in it, B 
is а common bouse-bell mounted on the 
board, c is a string attached to the bell 
with a knot (which is more simple than a 
wedge) far enough from the bell to 
rénch the trap door when set, with another 
knot at the end secured to the board, the 
string left long enough to allow the bell 
to ring, and not get entangled with the 
weight. 
gone off: 4 is the trap-door opened with 
the pressure of the weight upon it, B is 
the knot on the string which has slipt off 
by the opening of the trap. 


Fig. 2 shows the alarum when 


It being made in this portable way, it 


can be used when requisite without being 
attached to the clock ; and is so simple 
that any working mechanic may make his 
own alarum, if he has got a clock. By 
inserting this you will greatly oblige, 


A MECHANIC. 
— — 


INTERESTING EXPERIMENT. 
To the Editor of the PENNY MECHANIC. 


Sir,—The following experiment is not 
much known, and is very amusing to 
young persons in general—to mechanics 
it may afford an instructive lesson in ex- 
amining the cause of motion so extraot- 
dinary, and which is said to have been 
discovered by accident. 


Procure a watch-glass of the cheapest 
kind, those which are highest in the centre 
will answer best. Place the convex side 
of the glass on & smooth surface a little 
wet, but not greasy. A common plate 
turned bottom upwards will do very well, 
and the use of the moisture on the plate is 
to keep the watch glass from sliding 
when the plate is held obliquely. If the 
watch-glass be kept on the bigher part 
of the plate itcommences a rotary motion, 
either turning to the right or the left, ac- 
cording to the will of the operator, by 
his leaning the plate accordingly. If a 
few dots or figures of any kind, are 
painted on the concave side of the watch 
glass, the appearance while in motion will 
be improved. : 

The cause of motion in this experiment 
I take to be as follows. In the diagram, 
let a be the centre of gravity of the watch- 
glass, and лв the line of direction, as it 
will be when the plate is held in a hori- 
zontal position; but if the plate be in. 
clined so that 4 c, becomes the line .of 


— — 
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direction, then the centre of gravity not 
being supported, the watch-glass will 
havé a tendency to roll, or shift the point 
of contact with the plate, towards the line 
AC, leaving the largest half of the watch- 
glass in the direction of the highest part 
of the plate. And as the glass cannot 
slide down the plate, it commences a ro- 
tary motion which will carry it to the 
lowest part, but may be kept in motion as 


long as the «perator pleases, by changing | 


the position of the plate so as to keep the 
glass upon the higher part of it. 
Рнпо. 


— ЕНДЫ экеа 
ACCIOENTS IN MINES. 


Tne following Petition of Mr. John 
Cooper Douglas which was presented by 
Mr. Pease, M. P., to the House of Com- 
mons, has been forwarded to us, and from 
it we extract the following passages. 
The Petitioner after referring to the Se- 
lect Committee appointed to enquire into 
the subject, states, that it was adduced in 
evidence before the said Committee, in 
which the witnesses agreed, that the 
dangerous part of the working of a 
colliery generally commences with work- 
ing or taking away the pillars, and that 
the mine is then placed under circum- 
8tances beyond control, so far as ventila- 
tion goes, inasmuch as the workings 
where the pillars have been removed, 
cannot be ventilated ; and that it does not 
signify what force of ventilation may be 
had, if it cannot be applied to dislodge 
the gas; and that until some effectual 
plan can be devised for dislodging and 
expelling the gas entirely and effectually 
from those lodgements in vacant spaces 
occasioned by working the pillars, the 
chief cause of all the accidents will re- 
main unabated. 

That the Petitioner after having for a 
considerable period bestowed much of his 
time and attention to the consideration of 
the causes of explosions and accidents in 
eoal mines, and the means of avoiding 
them, has discovered an effectual plan, 
as well for the collectíon of the gas gene- 
rated in coal mines, and the application 
thereof to numerous useful purposes, as 
for ventilating, lighting, and working 
mines, and improving the machinery em- 
ployed (еге ; by which the evils com- 
plained of will, in the opinion of your 
Petitioner, be entirely removed, and the 
destruction of life and property now fre- 
quently occurring, be wholly prevented. 
And your Petitioner has accordingly ob- 
tained His Majesty's Royal Letters Pa- 
tent, for his said discoveries. 


Tbat the introduction of your Peti- 
tioner's improvements into coal mines 
will not only effectually remove the ob- 
structions which at present arise in Ше. 
working of mines from the accumulation 
of gas in consequence of their imperfect 
ventilation, but also, by allowing such 
portions of the pillars as are now usually 
left to be worked or taken off, will enable 
the entire quantity, or one hundred per 
cent. of coal to be wrought in every mine 
instead of forty-eight, or at most sixty- 
three per cent., which, according to the 
evidence taken before the said Committee 
of your honourable House, is the quantity 
of coal obtained under the present system ; 
thus ensuring perfect safety to the miners, 
and at the same time causing a saving or 
gain to the coal proprietors of from thirty- 
seven to fifty-two per cent. in their coal. 

That, in addition to the grand deside- 
ratum above described, your Petitioner 
sincerely believes that the following ad- 
vantages will also result from his dis- 
coveries, should the same be carried into 
effect, viz., 

First. By the application of an appa- 
ratus described in the specification to 
your Petitioner’s patent, a power will be 
obtained in the process of ventilating coal 
mines, capable of pumping up the water 
and gas which collect therein, and of 
raising the coals, and doing other things 
requiring great mechanical power. 

Secondly. Another and effective power 
may be obtained under the same patent, 
by collecting the pure hydrogen gas from 
the blowers, and combining it with certain 
portions of oxygen gas, which being 
ignited in a close vessel, are converted 
into water, whereby a vacuum is pro- 
duced, and a power obtained equal to a 
condensing steam engine. 

Thirdly. - By means of a lamp adapted 
for burning in coal mines, the gas, which 


has hitherto been the cause of so much 


loss of life and property, may be applied 
to the purpose of safely and more econo- 
mically lighting the mines; thus for the 
most part rendering it unnecessary fcr 
the miners to carry about with them 
naked lights or lamps of any kind. 

Fourthly. By means of an apparatus 
described in your Petitioner's specifica- 
tion, the gas generated in coal mines may 
be collected and usefully employed in the 
adjacent cities and towns, and may also 
be compressed to such a degree, as to 
make it portable at a very trifling expense, 
thereby rendering it applicable, in place 
of coal, to many useful and valuable 
purposes. 

Fifthly. Your Petitioner has also dis- 
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covered an improved safety lamp, de- 
scribed in your Petitioner's specification, 
which, from its construction, is not liable 
to become red hot even in a stream of 
gas; nor will it ignite the external at- 
mosphere, although carried into a rapid 
current of air. 

That, considering that the collecting of 
the gas generated in the coal mines of 
Great Britain and Ireland, which is now 
wholly lost, and the application of it to 
useful purposes as proposed by your 
Petitioner, would, if carried fully into 


effect, produce annually a large source of 
wealth and industry to the State, and that 
it is expedient, on the grounds of hu- 
manity, that your Petitioner's invention 
Bhould be introduced into all mines, under 
some legislative regulation, your Peti- 
tioner is willing to place his said patent 
at the disposal of Parliament for the be- 
nefit of the nation, for such reasonable 
remuneration, as he may be considered 
fairly entitled to. 


Jonn C. Dovuctas. 


— Шыны» 


COCKING’S PARACHUTE. 


CARNERIN’S PARACHUTE. 


DESCENT OF CARNERIN’S PARACHUTE 
IN 1802. ME. 


In this age of ballooning, and at a time 
when the fatal experiment of Mr. Cocking 
forms a subject of general conversation, 
we think the following account with 
which we have been favoured of M. 
Garnerin's descent in a parachute in 1802, 
as given in his own words, cannot fail to 
be acceptable. 

The parachute used by Garnerin on the 
occasion of his ascension in London, on 
the 21st of September 1802, was of cotton, 
and expanded in the manner of an um- 
brella. At the top of it ran round a 
hoop eight feet in diameter. In this part 
also was a circular aperture, where the 
tylinder terminated the cord by which 
the parachute was to be fastened to the 
balloon. The sides of the parachute, 
when it was expanded, were about fifteen 
feet long, and formed a sort of curtain. 
Garnerin placed himself, with a flag in 
his hand, in the basket suspended from 
the parachute. The cords by which this 
basket was fastened to the cotton stuff 
were tied just above his head in a knot, 
and from this knot ran cords to thc ex- 


tremities of the cotton. The cords and 
basket were about twenty feet long, 
reckoning from the end of the stuff. 
This parachute, which was attached te 
the balloon, hung at a considerable dis- 
tance beneath it. As the balloon rose, 
the parachute followed, and it was im- 
possible to view the aeronaut dangling in 
it at such & prodigious height without 
shuddering. At length Garnerin cut the 
cord by which the parachute was fastened 
to the balloon. At tbis sight many of the 
spectators were filled with the greatest 
alarm, fearing lest they should see him 
fall every moment. The balloon rose 
with extraordinary velocity, and the para- 
chute descended with equal rapidity for 
half & minute, and then sunk slowly to 
the earth. As there was not sufficient 
ballast in the parachute, Garnerin swung 
back ward and forward liked@he pendulum 
of a clock, but with much greater vio- 
lence; at length he alighted in safety. 

The following is Garnerin's account :— 

The experiment of my 31st ascent, and 
of my fifth descent in a parachute, took 
place on a very fine day, and in the 
presence of an immense crowd of spec- 
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tators, who filled the streets, windows, 
houses, and the scaffoldings erected round 
the place of my departure, which, alas! 
was the only spot not crowded with spec- 
tators." [ The price of admission to St. 
George's-parade, North Audley-street 
(the place from whence M. Garnerin as- 
cended) was 5s., but the money taken 
did not amount to 180І., so that M. 
Garnerin must have lost considerably by 
his adventure. The cause is easily ac- 
counted for: curiosity is much better gra- 
tified by being at a distance from the as- 
cent of a balloon. Persons of the firat dis- 
tinction, how@ver had assembled on the 
ground, particularly the Earls Camden 
and Stanhope, Sir Francis Burdett, Mr. 
and Mrs. Sheridan. &c.] 

“ It is necessary, when I undertake the 
experiment of the parachute, that I should 
know the state of the atmosphere, in order 
to enable me to judge of the course I am 
to take, and also to adopt the proper pre- 
cautions to insure success. About three 
o'clock in the afternoon I had the satis- 
faction of having a first indication from 
the agreeable effect of a very pretty Mont- 
golfier balloon, which was set off from the 
environs of St. George's-parade, and which 
took a direction over Marylebone-fields. 

“The success of this experiment ought 
not to prevent me from expressing my 
opinion of the danger that may result to 
the general safety from the daily abuse of 
those night experiments which are not al- 
ways directed by persons conversant with 
the subject. One shudders to think that 
a machine of this kind may fall, and fall 
on fire, upon the cordage uf a ship, and 
thus involve in a great conflagration all 
that constitates the wealth of one of the 
first cities of the world. The use of these 
machines was prohibited in France, and 
the Consular Government confided to me 
&lone the direction of night balloons, 
which I conceived and introduced into 
the national fétes. 

* Convinced of the direction of the 
winds, I hastened the filling of the bal. 


loon, and at 5 p.m. I filled the pilot bal- 


loon, which Mrs. Sheridan did me the ho- 
nourto launch. It seemed to me that I 
was conciliating the favour of Heaven by 
the interference of the Graces. This pilot 
balloon ascended quickly, and was soon 
out of sight, marking my career towards 
the north-east. While the anxious crowd 
were following the path of my little pilot, 
I suspended the parachute to the balloon ; 
this painful and difficult operation was 
executed with all possible address, by the 
assistance of the most distinguished per. 
sonages. The parachute was gradually 


suspended, and the breeze, which was very 
gentle, did not produce the least obstacle. 
At length I hastened to ballast my cylin- 
drical bark, and to place myself in it—a 
sight which the public contemplated with 
deep interest ; it seemed, at the moment, 
as if every heart beat with unison: for, 
though I have not the advantage of speak- 
ing English, every one understood my 
signs. I ascertained the height of the ba- 
rometer, which was at 294 inches. I now 
pressed the moment of my departure, and 
the period of my fulfilling my engagements 
with the British public. All the cords 
were cut; I. rose amidst the most ex- 
pressive silence, and, launching into infi- 
nite space, discovered from on high the 
countless multitude that sent up their 
sighs and prayers for my safety. My pa- 
rachute, in the form of a dome over my 
head, had a majestic effect. I quickened 
my ascending impulse, and rose through 
light and thin vapours, when the cold in- 
formed me that I was entering into the 
upper region. I perceived I had reached 
the extremity of the city, and that im- 
mense fields and meadows offered them- 
selves for my descent; I examined mv 
barometer, which I found had fallen 43 
inches; the sky was clear, the moment 
favourable, and I threw down my flag, to 
endeavour to show to the people assembled 
that I was on the point of cutting the 
cord that suspended me between heaven 
and earth. 

I made every necessary disposition, pre- 
pared my ballast, and measured with my 
eye the vast space that separated me from 
the rest of the human race. I felt my 
courage confirmed by the certainty of my 
combinations being just. I then took out 
my knife, and with a hand firm, from a 
conscience void of reproach, and which 


had never been lifted against any one but 
in the field of victory, I eut the cord. My 
. balloon rose, and I felt myself precipitated 


with a velocity which was checked by the 
sudden expansion of my parachute. Ї saw 
that all my calculations were just, and 
my mind remained calm and serene. I 
endeavoured to moderate my gravitation, 
and the oscillation which I experienced 
increased in proportion as I approached 
the breeze that blows in the middle re- 
gions; nearly ten minutes had elapsed 
and I felt that the more time I took in 
descending, the safer 1 should reach the 
ground. At length [ perceived thousands 
of persons, some on horseback, and others 
on foot, following me, all of whom en- 
couraged me by their wishes, while they 
opened their arius to receive me. I came 
near the earth, and after one bound, I 


- 
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landed, and quitted the parachute, with. | Galvani's, invented the pile and showed 
out any shock or accident. The first per- | that shocks like those produced by elec- 
son that came to me pressed me in his , tricity could be received from it. Shortly 
arms; but, without losing any time, I after it was fpund that water, and many 
employed myself in detaching the principal | other substances could be decomposed by 
circle of the parachute, anxious to save the galvanic energy. It was next disco- 
an instrument that so well guaranteed me; vered that when compound bodies are 
but a crowd soon surrounded me, laid | decomposed, oxygen and acids accumwm- 


hold of me, and carried me in triumph, 
till an indisposition, the consequence and 
effect of the oscillation I had experienced, 
obliged the procession to stop. I was then 
seized with & peinful vomiting, which I 
usually experience for several hours after 
a descent іп 8 parachute. The interval 
of a moment permitted me to get on horse- 
back ; a numerous cavalcade approached 
to keep off the crowd, whose enthusiasm 


late round the positive pole, while hy- 
drogen, alkalies, earths, and metals acct- 
mulate round the negative pole. Hence 
it was deduced that chemical affinity is 
identical with electrical attrection, and 
that the reason that oxygen combines with 
hydrogen, and acids with@ikalies, earths, 
and metals, is that they are in opposite 
states of electricity. Galvanic electricity 
when properly excited and directed is 


and transports incommoded me not a little. | sufliciently powerful to decompose апу 
The Duke of York was among the horse. | compound whatever, and even pure gold 
men, and the procession proceeded with , may be burned by being made to form a 
great difficulty in the midst of the crowd, | part of a galvanic circuit, We will now 
who shouted forth their applause, and had . Proceed to exhibit some of the effects pro- 
before them the tri-coloured flag which I duced by galvanic action. 1. Place a 
had thrown down, and which was carried piece of metal zinc under the tongue, anda 
by a member of Parliament. Among the Piece of copper (as a penny) upon the 
prodigious concourse of persons on foot I tongue, and bring the extremities of the 
remarked Lord Stanhope, from whom I metals into contact, the result will be the 
received the counsels of a scientific man, | immediate perception of & curious taste, 
and who penetrated through the crowd to | Something resembling the taste of cop- 
shake hands with me. “Garnerin.” | Регаѕ. The metals have not this taste 


According to M. Garnerin's calculation, 
he had been to the height of 4,154 French 
feet. The balloon fell on the next day, 
near Frindsham-mill, three miles beyond 
Farnham, in Surrey. 

Much wonder was excited by the first 
ascension of a man in a balloon; but 
surely the descent of a man front an ex- 
alted balloon to the earth, without harm, 
is far more wonderful ; it is, however, &n 
experiment as daring as it is terrific. 


Madame Garnerin, the daughter, we 
believe, of the celebrated Garnerin, has 
announced her intention to make a de- 
scent in a parachute, in the vicinity of the 
Parisian metropolis, in the course of the 
ensuing week.— Times. 


— à 
CALVANISI. 


when not in contact ; and, therefore, this 
experiment clearly shows the influence of 
| excited galvanic electricity upon the or- 
gan oftaste. 2. Moisten the under lip, lay 
| upon it & shilling with the edges of it 
beneath the tongue, lay upon the tongue a 
piece of zinc, and bring the edges of the 
pieces of metal into contact—instantly 
| the shilling will feel so intolerably hot 
' that you will be obliged to let it fall from 
your mouth. You will then not hesitate 
to say—galvanic electricity has an infu- 
ence over the sense of feeling. 3. Place 
& piece of zinc under the tongue, and put 
the small end of a silver tea-spoon in the 
mouth, between the teeth and the under- 
lip, passing it up as high as possible, and 
pressing the extremity of it against the 
gums, then let tbe lower part of the spoon 
touch the edge of the piece of zinc—at the 
moment of contact a flash like lightning 
appears to the eye, which is renewed as 


Sketch of the Science af Galvanism :— often as you let the two metals touch each 


It was accidently discovered by Galvani other. If you shut your eyes when you 
an Italian, that if the crural nerve and the ! perform this experiment, you still see the 
muscles of the leg of a recently-killed light, and if you look sternly at a candle 
frog be laid bare, and we place a piece of | or other light, still you see it. Does not 
zinc upon the nerve, and ғ; piece of copper this afford ocular demonstration that gal- 
upon the muscle, and mak.: the two metals, | vanic electricity effects the organ of sight. 
while so placed, tonch each other, the 4. If a piece of silver and a piece of zinc 
leg of the frog is immedi:itely thrown into | have one extremity immersed in the same 
violent convulsions. Volt, a fricud of | vessel containiug sulphuric or muriatic 
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acid, largely diluted with water, the zinc 


of sulphate of copper (blue vitriol) im- 


is dissolved and yields hydrogen gas by | merse a piece of silver in it, it will come 


decomposition of the water, the silver not 
being acted upon has no power of decom- 
posing the water; but whenever the zinc 
and silver are made to touch, or any me- 
tallie communication is made between 
them, hydrogen gas is also formed at the 
surface of the silver. 5. Take a solution 


out unchanged, immerse a piece of polish- 
ed iron—it will receive a coat of copper. 
bring the iron and silver into contact and 
immerse them in the solution together— 
then both will be coated with copper. 


J. R. Warts, M. D. 


— — 


THE CHEMIST. 


VINOUS FERMENTATION. 
To the Editor of the PENNY MecnANIc. 


I Liteur, Normandy. 
S12,—1 have before me an abstract of the 
proceedings of the French Academy of 
Sciences at their sittings of the 19th of 
June last. There is one communication 
on the subject of Vinious Fermentation 
which appears to me novel and curious. 
Perhaps it жеу be equally 80 to you or 
your readers, I will therefore translate 
the notice in question, to be inserted, or 
not, according to your opinion of its 
value. 

* Monsieur Cogniard Latout announced 
that in the researches which he had un- 
dertaken on this subject, he had deviated 
from the mode of investigation ordinarily 
followed by chemists who had already 
occupied themselves with the subject of 
Vinious Fermentation, and that he had 
chiefly applied himself to study, with the 
aid of the miscroscope, the phenomena 
upon which this fermentation depends. 

After having detailed in his paper, the 
various observations he had made by this 
means, he gave the following result of his 
researches : 

1. That the yeast (/evure) of beer is a 
mass of small globular bodies, capable of 
reproducing themselves, and, consequently, 
organized, and not an inert and purely 
chemical substance, as people have hi- 
therto supposed. 

2. These bodies appear to belong to the 
vegetable kingdom, and to reproduce 
themselves in two different ways. 

3. They appear to act on a solution of 
sugar only as long as they are in a state 
of life, whence it is a probable conclusion 
that it is by some effect of their vegeta- 
tion that tliey disengage the carbonic acid 
from the solution, and convert it into a 
spiritous liquor. ** I would also remark," 
added M. Cognicard Latour, **that yeast 
considered as an organized material, me- 
rits the attention of physiologists in these 
particulars. 

1. That it is produced and developed 


under certain circumstances, with great 
celerity, even in the midst of carbonic 
acid, as in the vats of Brewers. 

2. That its mode of regeneration pre- 
sents peculiarities of a kind which have 
never been observed with regard to other 
miscroscopic objects composed of isolated 
globules. 

8. That it does not perish in severe 
cold, nor from the privation of water.” 

I regret, Mr. Editor, ‘that I have not 
the means of furnishing you with some 
details of this curious discovery; but 
such as I have found, is at your -i 

Marsei Metal, or Crystallized Tin.— 
Clean a piece of tin from dirt or grease, 
by well washing it with warm soapy 
water, and rince it in clean water; then 
heat the tin to the temperature of bare 
sufferance to the hand, and pour on it, or 
apply with a brush or sponge, one of the 
following mixtures :—1, dissolve two 
ounces of common salt in four ounces of 
water, and add one ounce of nitric acid.— 
2, to two ounces of water add half an ounce 
of muriatic acid, and onefourth of an ounce 
of sulphuric acid.—3, either of the pre- 
ceding in a greater or less degree of di- 
lution. When the mixture has been ap- 
plied, the tin is to be dipped into water 
slightly acidulated, and afterwards well 
washed in clean water. This process will 
cause the tin to assume an appearance of 
great beauty, and apparent crytsallization 
takes place,somewhat resembling mother- 
of-pearl, and curious figures, stars, and 
rude leaves appear. A transparent var- 
nish, either coloured or colourless, may 
be laid on now which will give a fine po- 
lish to the work, and produce that bril- 
liant covering so much employed for 
snuffer-stands, for covering pillars in 
shop-windows, &c. J. R 


Imitations of Medals and Seals in Sul- 
phur.— Melt the sulphür and pour it into 
water. It then becomes soft and waxy, 
and can be made to take very exact im- 
pressions, from medals. 
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Elopements by Steam.—The Preston and 
(diasgow Railway passes through Gretna 
Green ; and a journey to that place and 
back to London may be. performed with- 
out inconvenience the same day. What 
perhaps is of greater importance to par- 
ties who adopt this plan of entering the 
holy state, they are sure not to be over- 
taken when once on the railway, as the 
trains cannot pass each other on the same 


line. 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 
London Mechanics’ Institution, 


o'clock. 


Aldersgate Street Literary and Scientific Institu- 
tion.— Wednesday, Aug. 9, J, S. Buckingham, 


esq., on Palestine, at eight o'clock. 


Eastern Athenzum. — Wednesday, Aug. 9, G. 


Francis, esq., on Botany, at eight o'clock. 
Saint Pancras.— Tuesday, Aug. 8, Dr. R. D. Thom 


son, on Food and Digestion, at half-past eight 


o'clock. 


Westminster Mechanica’ Institution, 5, Little Smith 
8treet.—Thursday. Aug, 10, W. Maughan, esq., 


on the Steam Engine, at half-past eight o'clock. 


Bermondsey Mutual Instruction Society, British 


School-room, Great George-street. — Monda 


y 
Aug. 7, Mr. T. Cousins, on Electricity, at half- 


past eight o'clock. 


Tower Street Миінпі Instruction Society.—Monday, 
nfluence of 
Scientific Pursuits in Forming the Character of 
the Future Generations of Mankind, at half-past 


Aug. 7, W. D. Saull, esq., on the 


eight o'clock. 


Finsbury Mutual Instruction Society.—Tuesday, 
Aug. 8, Col, Thompson, on Political Economy— 


the Currency, at half-past eight o'clock. 
—F 
, QUERIES. 
To the Editor of the Penny Mechanic. 


Prince Ruperts Drops.—Sir, Сап any of your 
correspondents inform me in what manner those 
little glass globules are made which burst with a 
sharp noise when they are scratched, or а portion 
broken off. They are, I think, called “ Prince Ru- 
pert's Drops.” Yours, obediently, G. L. T. 


81и, —Сап any of your correspondents inform me 
how to harden wire that has been burnt. L. W. 


Colouring Glass.—Sir, I should be very much 
obliged if any of your correspondents would inform 
me of the best method to prepare copper in the 
way it is used in general for colouring аах W. 8. 


S1n,— I shall feel much obliged if you, or any of 
Du correspondents can inform me how copper and 
ron articles are tinned. Yours, &c. A. Z 


Srx,—1 shall feel obliged to any of your corre- 
spondents who will inform me of the best method 
of suling and еш fish: also the best place 
for purchasing the eyes. Yours, &с., WALTON. 


81x,—It will greatly oblige me if you, or any of 
your correspondents, will inform me of the best 
method of preparing the colour for, and painting 
eandle-light scenery, and also the kind of canvass 


Southampton- 
buildings, Chancery-lane.— Wednesday, Aug. 9, 
T. Webster, esq., on Geology.—Friday, 11, John 
Hemming, esq., on Chemistry, at half-past eight 


best adapted for the purpose.—The insertion of 
this will oblige your well-wisher and subscriber, 
Н. WzLLs. 


ANSWERS TO QUERIES. 


Gilding Picture Frames.—The process for re> 
gilding picture-frames, that Z.” has given in No. 
39, you will allow me to say, is incorrect: sucha 
process might do for sculpture, but not for wood 
frames. So many layers of white paint, size, yol- 
low ochre, Armenian bole, blood-stone, black-lead, 
and fat, Ес. &c., would fill up all the cavities of the 
ornaments, and almost fill the grooves of the 
mouldings. To lay gold upon an oiled frame with 
water is wrong, the fat would work through and 
cause the gold to rub off; but to gild a frame in 
oil that has been gilt in water is easily done, as'I 
shall a “ Z.” advises shell gold to mend the 
deſecti it would cost more for shell gold to mend 
the defects of a leaf-gilt frame than you might buy 
a perfect one outright for. I should advise your 
correspondent to give his frames to a gilder at once 
to be done, for the saving of expense would not pay 
him for his trouble. But perhaps it is amusement 
he wants, like many amateur mechanics; in that 
case I will give the best methods I can. ` 

To regild in water gold, take a sponge and some 
clean water and wash the frame well; that done, 
let it dry: procure some water gold-size, from any 
artists’ colourman; then make some thin size from 
dry hide or parchment; mix enough warm (not hot, 
it may cause it to crack) with the gold-size to enable 

ou to work it on the frame with a camel-hair 

rush: give it two layers; when dry rub it over 
with в piece of fine sand-paper; it will then be 
ready for gilding. .The gold should be turned out 
upon a cushion, and cut with a gilder's knife into 
agrceable shapes; but persons not accustomed to 
handling leaf gold might make a bungle of it, I 
would therefore advise to lay it on thus: get a 
gilder's tip where you get yoursize (it will cost 3d.), 
wet with clean wator the frame where you aregoing 
to lay your gold on, and with a amel pencil, first 


drawing the hairs of the tip across your face, to 


make the gold adhere enough to lift itto the frame, 
draw the gold into all the cavities. When the frame 
is covered, rest it on its edge to drain; when per- 
fectly dry, dip your pencil into water, and press it 
between your lips, partly dry, and wipe the gold 
over with it; it will take the particles of gold off 
and make it appear solid. Any parts not bein 


со- 
vered, take bits of leaf, with а dry pencil, and lay. 


it on as before; that done give it a coat of clear 

parchment size; brush the back over with. 

some ochre and size; the frame is then ready for 

use. A MECHANIC. 
— 


TO CORRESPONDENTS. 
C. Н. & Silver sand, It must be quite dry. 
F.C. P. next week. 


8, J. Cooper's paper will most probably be made 
serviccable. 


G. G. Communications for tke dimid, fr Fastitute 
Of Civil Engineers, noticed т our 4 Number. 
must „55 to the Institution, 1, Cannon 
[ке estminster, on or before the Slat of March 


The leiter of One of the unwashed— Operative Mc. 
chanic—and Communications from several other 
Correspondents respecting a Mechanics’ Instituti 
shall receive an early attention. 


We are much obliged to C. Y. forwarding 
list of lectures. dd ai 


Working Men's Associations sert week. 
ааа NN 
London : Printed at the Holloway Press, by D. A. 


Поорикү; published by Bxaazm, Holywell- 
stroet, Strand; and may be had of all Booksellers, 
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CONICAL VALVES OF STEAM ENGINE. 


Previous to the time of Watt, as we have 
already stated in former papers on the 
steam-engine, steam was only employed 
to force up the piston of a cylinder; the 
downward motion was obtained by means 
of the pressure of the atmosphere; and 
one of the first and most important im- 
provements on Newcomen and Crawley's 
atmospheric engine was the introduction 
of steam above the piston, in order to 
force it downwards after it had been 
raised by the admission of steam below. 
One kind of apparatus by which the 
steam was admitted we have already 
described in our 18th Number, and our 
engraving this week represents the coni- 
cal valves, used for the same purpose. 
They were situated in two small chambers 
placed on one side at the top and bottom 
of the cylinder. Our engraving only re- 
presents one of these steam chambers, 
from which the pipe K may be supposed 
to lead to the upper part of the cylinder 
and above the piston. The steam is sup- 
plied from the boiler through the aper- 
tures at the top of the diagram ; that at 
the bottom leads to the condenser; when 
therefore the valves are in the situation 
represented a communication is open 
between the boiler and the top of the 
cylinder, the steam will consequently 
press on the piston and drive it down- 
wards, and in doing this, by means of a 
piece of apparatus which connects the 
rod M with the working beam of the en- 
gine, therod will be depressed, and conse- 
quently close the valve G.—At the same 
time the rod L, which passes through the 
hollow part of M, and to which the valve 
À is attached, is raised and the valve 
opened; there is then à communication 
between the top of the cylinder and the 
condenser, and when, there‘ore, steam 
having been admitted to the bottom of the 
cylinder, the piston rod is driven upwards, 
the steam above it escapes through K and 
H into the condensing vessel. 

A variety of very ingenious pieces of 
mechanism have been employed at dif- 
ferent times in place of the valves we 
have been describing, and not being so 
likely to get out of order, have been more 
generally employed. Indeed since the 
time of Watt, nearly every part of the ma- 
chinery of the steam-engine has been im- 
proved, either in structure or workman- 
ship, and it was not therefore likely that 
a part so important as the valves which 
regulate the supply of steam, should have 
been untouched. "Those described above 
are ingenious, aud if the reader under- 
stands the principle on which they act, 
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he will easily comprehend those of other 
kinds that may have been employed for a 
similar purpose. 


— УЕ 


CHEAP GALVANIC APPARATUS. 


OnTAIN a number (say thirty) of the 
smooth old penny pieces; and the same 
quantity of plates of zinc of the same 
size. The pieces of zinc may be easily 
cast in a mould made of clay, for that 
metal is of about the same degree of fusi- 
bility as lead. In addition to the plates 
of copper and zinc, it is necessary to be 
provided with the same number of pieces 
of woollen cloth, rather smaller than those 
plates in size. Let thera be soaked in a 
solution of common salt, till they have 
thoroughly imbibed it; when thcy are to 
be used they must be taken out of the so- 
lution and gently squeezed, in order to 
force out the superabundant water. The 
Voltaic Pile (4 fig. 1.) is to be formed of 
these materials in the following manner: 
lay down on a piece of wood a plate of 
zinc, upon that a plate of copper, and then 
a piece of moistened cloth, let thia 
arrangement be continued—zinc, copper, 
cloth—zinc, copper, cloth—till the piles 
that have been provided are laid on. As 
the pile began with zinc, it must be con- 
cluded with copper. The number of 
pieces of each substance must be at least 
twenty, and may be advantageously ex- 
tended to fifty. But & pile thus formed, 
is when tall, very liable to be overthrown, 
and must therefore be supported. The 
method usually adopted to hold it up 
steadily, is to fix into the piece of wood 
on which the pile is formed three rods of 
glass, which may touch the pieces of metal 
at three equidistant points. Down these 
rods may slide a piece of wood, for the 
purpose of keeping by its pressure the 
different parts of the pile in close contact. 
Fig. 2. is intended to represent this top— 
the circle in the centre shows the situa- 
tion of the pile, the three small circles 
between the outer and inner large circle 
show the places where holes are cut for 
the reception of the glass rods; the upper 
side of tlie piece of wood 6, and the under 
side of the other piece of wood, must be 
lined with tin foil. In the figure is re- 
presented the arrangement employed in 
decomposing water, c is a glass tube filled 
with water, and having the ends closed 
with corks; d and eare wires, oue of them 
having an end fixed to the top of the pile, 
and the other an end fixed to the bottom 
of it. The other ends of these wires are 
passed through the corks, aud in the tube 
c, approach to within a quarter of an inch 
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of each other, (the pile for this experi- 
ment.must be formed of at least fifty or 
sixty sets of plates). After some time 
the wire connected with the zinc, or posi- 
tive end of the pile, will be oxidized at 
the end in the tube, while from the other 
(the negative) wire in the tube a stream 
of small bubbles of gas willarise. This 
gas is hydrogen, as may be proved by 
pulling out the cork, and instantly apply- 
ing an ignited body to the tube, by which 
the gas will be inflamed. As the gas that 
is formed in the tube occupies more space 
than the water that is decomposed, it is 
necessary to make room in it by allowing 
some of the water to escape, this is done 
by cutting a small elit in the cork fas- 
tened in the bottom of the tube. If two 
wires of gold or platinam (which are not 
oxidable) be used instead of the copper 
wires, a stream of gas then issues froin 
each, and collects at the top of the tube, 
forming a mixture of hydrogen and oxy- 
gen gas, which explodes on the approach 
of an ignited body. The gases may be 
obtained separately by passing each of 
the gold wires down a leg of a glass 
syphon, making them nearly meet at the 
bottom, and closing the opening at top by 
means of corks as before. The gas that 
will be formed will rise up the two legs 
of the syphon, the hydrogen up the leg 
containing the negative wire—the oxygen 
up the leg contaiuiug the positive wire— 
and it will be seen that the gases are 
formed from the decomposition of the 
water precisely in the proportions that 
are required to compose it, namely, two 
volumes of hydrogen to one of oxygen. 
In this case the water that must be suffer- 
ed to escape to make room in the tube, 
must puss through a small hole ground in 
the bent part of the syphon, near where 
the two wires are opposite to each other. 

The zinc plates in the voltaic pile be- 
come oxydatcd after being used a certain 
time, and then the galvanic action ceases ; 
but they may be cleaned by being put 
into diluted muriatic acid, by which the 
oxide is dissulved. It is advisable when 
the voltaic apparatus is not to be used 
for some time to take it down, by which 
means the zinc plates will be prevented 
from wearing out too fast. 
| J. R. Watts, M. D. 

— 
AERO STATION. 
NO. II. 

Tur voyage of R. M. Pilatre and the 
marquis, may be said to conclude the his- 
tory of those acrostatic machines which 
ere elevated by means of fire, for though 


many other attempts have been made upon 
the same principle, most of them have 
either proved unsuccessful or of little or 
no consequence. They have, therefore, 
given place to those filled with hydrogen 
gas, or as it was termed, inflammable air, 
which by reason of its smaller specific 
gravity is both more manageable, and 
capable of performing voyages of greater 
length, as it does not require to be sup- 
plied with fuel like others. This was in- 
vented in a very short time after the dis- 
covery had been made by Montgolfier. 
This gentleman had indeed designated to 
keep his method secret from the world, 
but as it could not be concealed that a 
bag filled with any kind of fluid lighter 
than the common atmosphere, would rise 
in the atmosphere, inflammable air was 
naturally thought of as a proper succeda- 
neum for the rarefied air of Montgolfier. 
The bag which contained the gas was 
composed of lute string, varnished over 
with a solution of the elastic gum called 
caoutchouc, or Indian-rubber; and that 
with which they made their first essay was 
about thirteen English feet in diameter. 
Many difficulties occurred in filling it, 
chiefly owing to their ignorance of the 
proper apparatus; for after a whole day, 
from nine in the morning, they filled it 
only about one-third. Next morning they 
were surprised to find that it had fully 
inflated itself during the night; upon in- 
quiry, however, it was found that they 
had left open a stopcock connected with 
the balloon, by which the common air 
gaining access had mixed with the inflam- 
mable air; forming a compound still 
lighter than the common air, but not suif- 
ciently light to answer the purpose re- 
quired. They were obliged to renew their 
operation, and by six o’clock in the even- 
ing of the next day, the machine was 
much lighter than common air, and in an 
hour after it made considerable efforts to 
ascend; it was allowed to remain inflated 
for a whole day, during which it lost of 
equal ascent about three pounds, being 
one-seventh of the whole. When it was 
set at liberty, being well filled it was 
thirty-five pounds lighter than equal bulk 
of common air. It remained in the atmos- 
phere three-quarters of au hour, during 
which time it traversed fifteen miles. It 
descended suddenly, which was supposed 
to have been owing to a rupture that took 
place before its ascent. After this Messrs. 
Rozier Arlandes tried a machine which 
was formed of gores of silk covered over 
with a varnish made of caoutchouc of a 
sperical figure, and measuring twenty- 
seven and-a-half feet in diameter. A net 
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was spread over the upper hemisphere, 
and was fastened to an hoop which pass- 
ed round the middle of the balloon. To 
this a sort of car or boat was suspended 
by ropes so as to hang a few feet below 
the balloon, and in order to prevent the 
bursting of the machine a valve was 
placed in it, so that when opened some of 
the inflammable air might be let out. A 
long silken pipe communicated with the 
balloon by means of which it was filled. 
The boat or car was made of basket-work 
covered with painted linen, being eight 
feet long, four feet broad and three-and-a- 
half deep, it weighed 130lbs. This time 
they also met with great difficulty in fill- 
ing it. The weight of the whole apparatus, 
including the two adventurers, was 604} 
Ibs., and the power of ascent when they 
set out was twenty pounds. They con- 
tinued in the air for one hour and three- 
quarters, when they alighted twenty-seven 
miles from Paris, having suffered no in- 
convenience during their voyage. 

The subsequent aerial voyages differ so 
little from that just now related, that any 
particular description of them would be 
superfluous. It occurred, however, to 
Mr. Charles in his last flight, that there 
might be a possibility of directing the 
machine in the air, and this was attempted 
by M. Jean Pierre Blanchard, who had 
no doubt but that by adding wings to the 
balloon it would be in his power to direct 
it; but he found that all the strength he 
could apply was not sufficient to coun- 
teract the impression of the wind in any 
degree. He rose, it was thought, to very 
little less than 10,000 feet. In April 1784, 
Messrs. Morveau and Bertrand, at Dijon, 
prepared a kind of oar for directing the 
machíne; by the working of two of them 
they were able to produce a sensible effect 
on the motion of the machine. Messrs. 
Charles and Robert repeated their former 
experiments with the addition of some 
machinery to direct their course. Having 
enlarged their former balloon to an oblong 
spheriod forty-six feet and three-quarters 
long, and twenty-seven and-a-half in dia- 
meter, they made it to float with its longest 
part parallel to the horizon. The wings 
were in the shape of an umbrella without 
the handle, to the top of which a stick 
was fastened parallel to the aperture of 
the umbrella, five of these were disposed 
round the boat, which was near seventeen 
feet in length. The balloon filled in three 
hours, and with the addition of 450 lbs. 
of ballast. During their voyage they lost 
an oar, but found that by means of those 
which remained they considerably acce- 
lerated their course. At one time they 
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found themselves becalmed, so that they 
did not move two feet in a second. Os 
this they tried the oars to the utmost, by 
working the thirty-five minutes and mark- 
ing the shadow of the balloon om the 
ground they found that they had described 
the segment of аһ ellipsis whose longest 
diameter was 6000 feet. After they had 
travelled about 150 miles, they descended 
only on account of the approach of night, 
having still 200 lbs. of ballast left. 

M. 8. 

— 


BIOGRAPHICAL SKETCHES. 


ALEXANDER WILSON. 


Turis extraordinary man, who, from being 
originally an operative weaver, became, 
by his own unaided exertions, one of the 
most celebrated ornithologists of his day, 
was born in Paisley on the 6th of July 
1766. His father was a distiller, poor in 
fortune, though said to have been endowed 
with an active and sagacious mind. He 
was so unfortunate as to lose his mother 
at the early age of ten, and was left with- 
out the tender and judicious care which 
a mother alone can give. On attaining 
his thirteenth year, he was bound appren- 
tice for three years to his brother-in-law, 
to learn the business of a weaver, and on 
the expiry of this term continued to work 
as a journeyman for four years more. 

The employment of a weaver was by no 
means congenial to the disposition and 
propensities of the future ornithologist ; 
but as his father, though a highly respect- 
able man in character, was in very indif- 
ferent circumstances, young Wilson had 
no choice left, but was compelled to adopt 
that which was readiest and most easily 
attained. It is much to his credit, how- 
ever, that though he must have felt—in- 
deed it is certain that he did feel, and 
that at a very early age—that he was 
fitted for higher things, he yet diligently 
laboured at the humble but honourable 
calling to which his destiny had appoint- 
ed him, and never allowed such feelings 
to interrupt his industry. At this period 
of his life he indulged in a predilection 
for poetical composition, and wrote se- 
veral pieces which appeared іп the Glas- 
gow Advertiser; but in these juvenile 
attempts he was not very successful, nor 
was he ever at any after period fortunate 
in this department of literature, though 
his poetical productions are certainly not 
without very considerable merit. 

Having continued at the loom, as al- 
ready said, for four years as a journeyman 
weaver, at the end of this period he aban- 
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doned the business to accompany his bro- 
ther-in-law, who had commenced travel- 
ling merchant or pedlar, in a tour through 
the eastern districts of Scotland—an em- 
ployment which, though it could scarcely 
claim any sort of precedence in point of 
rank over that which he had left, he yet 
gladly embraced, as it at once released 
him from the confinement and dull mono- 
tony of his former occupation, and per- 
mitted him to indulge in one of his 
strongest propensities, which was to ram- 
ble over hill and dale, and to enjoy, un- 
fettered and unrestrained, the beauties of 
his native land. With such a disposition 
it is not to be wondered at that as a pedlar 
he made much greater progress in the 
study of nature, and perhaps of man, and 
in the extendiug of his ideas, than in the 
improvement of his fortunes. The acqui- 
sition of money was no object with him, 
and of course, as it was not sought, it was 
not found. 

Having embroiled himself in some seri- 
ous disputes which took place in his na- 
tive town between the operative weavers 
and their employers, by writing some 
severe personal satires on certain indivi- 
duals of the latter class, he found his re- 
sidence in Paisley no longer compatible 
with his comfort or happiness, and there- 
fore determined on proceeding to America. 
But before taking his departure, he called 
on those persons whom he had satirised, 
expressed his sorrow for what he had 
done, and solicited their forgiveness. This 
circumstance is & pleasing proof of the 
generosity of his nature—that which fol- 
lows a very striking one of the determina- 
tion of his character. Although he had 
resolved on going to America, he did not 
possess a single shilling wherewith to pay 
his passage. To supply this desideratum, 
he instantly abandoned every other pur- 
suit, and for four months laboured with 
incessant industry at his loom, confining 
the expense of his living during this time 
to one shilling in the week. The result 
of this perseverance and rigid economy 
was, that at the end of the period named, 
he found himself in possession of the re- 
quisite sum, but nothing more. With this 
he set out for Portpatrick on foot, crossed 
to Belfast, and there engaged a passage to 
America ; and he arrived at New York on 
the 14th of July 1794, with only a few 
shillings in his pocket, and even these 
were borrowed from a fellow-passenger. 


(To be continued. ) 
— 


13 
IMPROVED CONDITION OF THE WORKING 
CLASSES. 


INTELLECTUAL and social improvement go 

hand іп hand. It therefore affords us sin- 
cere pleasure, when we can trace the 
gradual and certain improvement that has 
taken place in the social condition of 
those, whose “matchless industry" has 
contributed so materially to raise this 
country to the high station she now oc- 
cupies. We have previously given some 
information on this subject, and we are 
happy to find so intelligent a man as 
Junius Redivivusconfirming what we have 
stated. “ Who, that looks at the present 
condition of the working classes," says he, 
* and has the means of knowing what their 
condition formerly was, can doubt for an 
instant their immense accumulation of 
comforts, which even the aristocrats of 
former ages scarcely knew by name? 
Look at the residence of a skilful mecha- 
nic, where the wretched ‘deal table hag 
given place to one of mahogany; where 
the rush-bottomed chair of rough wood is 
displaced by the cane and the horse- 
hair—intrinsically better than those of a 
palace a century ago. Look at the com- 
fortable bed, with its appurtenances of 
linen sheets, soft blankets, and pillows, 
and compare it with the straw and horse- 
cloths which were formerly considered 
good lodgings; and the thousand and one 
other conveniences, tending to cleanli- 
nessand comfort, which even our wealthy 
ancestors never dreamed of. And the clo- 
thing of the mechanic! Thirty years back 
he was accustomed to buy a second-hand 
coat, or one of coarse wool, and that once 
in three or four years. His shirt was of 
the coarsest hemp cloth, his breeches of 
corduroy, his stockings of worsted, his 
heavy shoes greased, and his hat of the 
coarsest felt. And all these things care- 
fully put by for Sunday’s wear; his or- 
dinary working clothes being most filthy, 
and more like the garb of a slave of low 
caste, than that of a freeman. But what 
is the fact now? Look at a decent mecha- 
nic, even in his ordinary garb, out of his 
workshop, and he presents a more respect- 
able appearance than his master of the 
last generation. And in his Sunday garb, 
of which he now has, at any rate, one, 
and sometimes two, suits in the year—is 
there any thing in its material, or in hig 
general external appearance, to distin- 
guish him from the Corinthian capitals of 
society, save perhaps the hardness of his 
palms, or the peculiar gait impressed 
upon him by the nature of his business, 
the carpenterial stoop, or the sartorial 
bowing of the legs, in contradistinction to 
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the erect arrogance of the race from whom 
oflicers of the army are made; and per- 
haps a look of greater shrewdness and 
more intellect than the scions of aris- 
tocracy display? And his food: how in- 
finitely has it improved in its quality ! 
In most trades, there is a custom of an- 
cient standing, for the master of a manu- 
factory to give his workmen an annual 
dinner, called a beanfeast; which it lite- 
rally was, being held at the season when 
beans and bacon are in their prime. The 
custom is still kept up, and perhaps it 
would be * more honoured in the breach 
than in the observance,” as it is an annual 
drunken-bout ; but beans and bacon are 
no longer seen, having given place to more 
delicate viands instead ef pipes and ale of 
the elder time. A journeyman mechanic 
would think himself ill used, who should 
be obliged to eat butcher’s meat on sucha 
day. Inthe same proportion as this, is the 
ditierence of their ordinary food. In this 
assertion I am borne out by Mr. Hogg, 
the Ettrick Shepherd, an authority of no 
mean weight; who, himself a farmer, states 
that the labourer’s food of the present day 
has improved beyond all comparison, 
which is contrary to the generally received 
notion; but the fact 15, that the most in- 
dustrious propagators of notions are fre- 
quently not the most accurate examiners, 
Thus, with regard to the assertion that 
the fat ale of former days has given place 
to miserable porter, it is not founded on 
fact; for the class who now drink porter, 
drank water in the last generation, and 
the former ale-drinkers have now taken 
to wine; the class who walked on foot 
now keep horses, and the horse-keeping 
esquires of the country are now converted 
into the chariot-keeping esquires of the 
town. The banker no longer dwells over 
his counters ina close alley of the city, 
but keeps a handsome country house, and 
rolls to business in his carriage; while 
his clerk. comes up from his country 
lodgingbystage. Shallow-minded people 
call this extravagance, and living beyond 
means, and thereupon prophecy downfall, 
and allege that it is to such things that the 
number of bankruptcies, are owing. But 
this is absurd. It is only an evidence of 
the increased wealth of the whole coin- 
munity ; and as for bankruptcies, it may 
be questioned whether they are more, in 
proportion to the quantity of business, 
than they ever were. Extravagance is 
merely comparative at all times, and must 
be considered only with regard to means. 
It would be very extravagant at present 
for a man to bathe every duy in attar of 
roses as plentiful as water. A Canadian, 
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sleeping in the woods, will consume 
several large pine trees for his watch- 
fire. A native of Potosi, on hearing of 
such a thing, might exclaim against it as 
a piece of wanton extravagance ; because, 
in the town of Potosi, each tree would be 
womh a thousand dollars. What would 
Alfred the Great have said, could he have 
risen from his rush-strewn hall of rough- 
hewn timber, to enter the magnificent 
saloons of Paris or London at the present 
day? People in general, especially shal- 
low people, are apt to be astonished at 
every thing that is richer than what they 
have been accustomed to, and immediately 
call it extravagance ; whereas, it is only 
an evidence that there is much surplus 
labour in the community, and consequently 
that more can be spared for the arts of re- 
nement’ 

— 

NEW PRINTING PRESS. 

Ox of our most ingenious mechanics, Mr. 
Thomas Trench, has invented a new print- 
ing press, which will eclipse every thing 
of the kind heretofore put in operation. 
It is intended for stereotype plates, and 
will work off fifty reams of paper, of 
mammoth size, per day. It is intended 
to be attached to paper mills, and will 
print as fast as any mill can manufacture 
the paper. The register, by a simple re- 
gulation, can easily be changed, and made 
perfect. We have now a sheet in our 
oftice, worked on this new press, twenty- 
six feet long, printed on both sides ata 
time, in a quarter of a minute. The sheet 
contains two books of 160 pages each. 
The cost of a first-rate press, on this prin- 
ciple, will not exceed 1,000 dullars.— New 
York Evening Post. 

— 

T'in.—If tin be kept in fusion with ac- 
cess of air, its surface is speedily covered 
with a greyish pellicle, which is renewed 
as fast as it is removed. If this grey 
oxide be pulverized and sifted, to sepa- 
rate the uncalcined tin, and calcined again 
for several hours, under a тийе, it be- 
comes the yellow oxide of tin, called 
among artizans putty of tin, and exten- 
sively used in polishing of glass, steel, 
and other hard bodies. 

Nickel, united to tin, forms a white and 
brilliant mass. Half a part of tin, melted 
with two parts of cobalt, and the same 
quantity of muriate of soda, furnished 
Beaume with an allow in small close 
grains of a light violet colour. Equal 
parts of tin and bismuth form a bittle 
alloy, of a medium colour between the two 
metals, and the fracture of which presents 
cubical facets. 
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SIMPLE SUBSTANCES. 

Tur Earth, and the various substances, 
animate and inauimate, that are found 
upon it, however diversified in their ap- 
pearance, and different in their sensible 
qualities, are all formed out of a few sim- 
ple elements, which, combining together 
in different proportions form the vast 
variety of animals, vegetables, and mine- 
rals, with which we are acquainted. The 
manner in which oue of these elements, 
for example, combines with another, and 
by so doing produces compound bodies 
differing in every respect from the elements 
themselves, may be easily shown by one 
or two simple experimeuts. The at- 

mosphere is a compound of 

Nitrogen, . 4 Oxygen, 1 

Nitrous Oxide. %1 Nitrogen, 2 Oxygen, 1 
" .2 Oxygen, 5 


Laughing Gas 
Nitric Acid š А 
If the gases are mixed in these proportions, 
then we have three compounds entirely 
different in their qualities—the last being 
an active poison, while the first is neces- 
sary to our very existence ; and this great 
difference in these gases is entirely occa- 
sioned by the slight difference in the pro- 
portion of the elements which combine to 
form them. In the combinations of car- 
bon we have a striking example of the 
diferent forms one element of matter can 
assume. Every one knows the appear- 
ance of charcoal, and how different it is, 
in all respects, to the brilliant diamond ; 
yet the labours of our most eminent che- 
mists have all tended to show that the 
diamond is only charcoal in a peculiar 
state of crystallization. Although we 
cannot form diamonds from carbon, we 
can transform them into it, as they are 
combustible, and produce carbonic acid 
when burned in oxygen gas. Again, it is 
well known that sugar is a vegetable pro- 
duction, and that vegetables are composed 
almost entirely of oxygen, hydrogen, car- 
bon, and azote or nitrogen. Sugar con- 
sists principally of the three former, and 
the hydrogen and oxygen are in the pro- 
portions necessary to form water. 
therefore we take a piece of lump sugar 
and pour over it a small quantity of sul- 
phuric acid (oil of vitriol), the acid, having 
a great affinity for water, will combine 
with it, and leave the carbon behind. The 
lump sugar will turn quite black, and will 
not differ much in appearance from a lump 
of charcoal. 
Before entering more fully into the 
eomposition of bodies, we have thought it 


better to present our readers with a list of 


the elements at present known; to them 
we have attached their atomic numbers. 


Hydrogen...... 1 
Oxygen 
Nitrogen ...... 14 
Chlorine .... 
Sulphur 
Carbon .... 
Phesphorus.... 16 
Boron 


Selenium ...... 
Lithium 
Aluminum .... 


Glucinum .... 


If 


We shall explain the atomic theory at 
length in a future Number for the benefit 
of those who are unacquainted with it; 
in the mean time the table will perhaps be 
useful to those who are: 


Calcium ...... 20 
Sodium ...... 
gi Cobalt ........ 
Nickle ........ 
Manganese .... 
Chromium .... 
Iridium 
Titanium 
8 Tellurium 


GASES. NO, 


ee 36 


[LÀ 16 
э ә ее 6 


` ipud cod Ittrium ........ 34 
Iodine ........124 „ 
Silicium ...... 8 - шыла жан 38 
Bromine ...... 75 5 ж a8 
Fluorine ...... 18 Strontium...... 44 

METALS. Antimony .... 44 
Gold ..........200 | Rhodium ...... 44 
Mercury ......200 | Molydenum.... 48 
Silver ........110| Cerium........ 50 
Lead ..........104 | Cad mum. 56 
Platinum ...... 96 Palladium. 56 
Tin 58 Thorimum .... 68 
Iron .......... 98 Barium ...... 70 
Copper . 32 Bismuth ...... 72 
Zinc .......... 34 | Jungsten ...... 96 


Columbium ....144 
Uranium ......208 
Osmium ......100 
Vanadium .... 67 
Pluranium .... 


Magnesium 


To the Editor of the Penny Mechanic. 


Marking Inks.—Sir,—A friend of mine, 
Mr. J. Francis, of Brighton, a few weeks 
ago, whilst experimenting on the nitrate 
of silver, discovered a very simple means 
of removing the stain of this salt; and 
consequently of all indellible chemical 
marking inks, of which this salt consti- 
tutes the base. Allthat requires to be 
done to remove the mark or stain of these 
inks from any article is, to immerse it in 
a little of the liq. Amon. Fort. of the 
chemist's shops. In about 10 minutes 
the colour will be much faded, and in 10 
minutes more it will totally have disap- 
peared; thus entirely destroyed the long- 
established fame of the never-failing in- 
dellible, chemical marking inks, which we 
see vended in every chemist's shop we en- 
ter, be it in town or country. 

P. S. — Persons trying the above, 
must be sure and immerse the article in 
the liq. amonz or the experiment will not 
succeed. 


B. 
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INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery-lane.— Wednesday, Aug. 16, 
T. Webster, esq., on Geology.—Friday, 18, John 
Hemming, esq., on Chemistry, at half-past eight 
o'clock. 

Aldersgate Street Literary and Scientific Institu- 
tion.—Wednesday, Aug. 16, J, 8 Buckingham, 
esq., on Palestine, at eight o'clock. 


Saint Pancras. — Tuesday, Aug. 15, Dr. R. D. 
Thompson, on National Economy, at half-past 
eight o'clock. 

Westminster Mechanics’ Institution, 5, Little Smith 
Street.—Thursday. Aug, 17, A. Parsey, esq., on 
Perspective Rectified, at half-past eight o'clock. 


Bermondsey Mutual Instruction Society, British 
School-room, Great George-street. — Monday, 
Aug. 14, Mr. T. Cousins, on Electricity, at half- 
past eight o'clock. 

Tower Street Mutual Instruction Sociely.—Monday, 
Aug. 14, Mr. Toombes, on the Science of Phre- 
nology, at half-past eight o'clock, 

Finsbury Mutual Instruction Soctety.—Tuesday, 
Aug. 15, Mr Johnson on Oratory, at half-past 
eight o'clock. 


a 


QUERIES. 
To the Editor of the Penny Mechanic. 


S1r,—Having seen my former Queries at- 
tended to, I take the liberty of asking 
“ Firebrand,” or some other of your rea- 
ders a little information respecting Blue 
Lights; are they to ascend? and what is 
the reason of making the case of hard 
wood, and of a conical form?—Also І 
wish to know how the fine Blue and Red, 
or rather Carmine Stars are made, that are 
used for rockets, which we see of a Sum- 
mer’s evening in the different places of 
amusement ?— lf you will insert these 
queries in your valuable Magazine, you 
will much oblige 
Your obedient Servant, 
D. J. 

Air Pump.—S18,—Will you, or one of 
your correspondents, have the kindness to 
inform me through your valuable periodi- 
cal, of a simple and cheap method of 
making an Air Pump ; or where one can 
be purchased. Also, where the society 
newly formed in London, is held for the 
encouragement of the study of Electricity. 

I am, Sir, 
Your very humble Servant, 
GEORGE. 

Sin,—f'an you, or any of your readers 
inform me what prizes, for Inventions 
and Improvements in Mechanics, Che- 
mistry, and Manufactures, are given by 
the “Society of Arts" this year, or 
where a list of them may be seen? 

[In Number 9 of PENNY MecnaNIC.— 
A list may be obtained at the Society’s 
Office in the Adelphi.—E»p. P. M.] 


Біп,--І should be much obliged to any 
of your correspondents who would in- 
form me of the best method to make the 
composition for Letter-press Printers’ 
Inking-balls. I am Yours, 

A SUBSCRIBER. 


ANSWERS TO QUERIES. 


Prince Rupert's Drops.—There is a phi- 
losophical toy, called by this name, (а 
pear-shaped lump of glass with a slender 
stalk), which illustrates the effect of sud- 
denly cooling any substance when much 
heated. To make one of these drops, the 
glass, while in a state of fusion, is let fall 
into water, and is thereby suddenly cooled 
and solidified on the outside before the 
internal part is changed ; then as the in- 
ternal part at last hardens and would con- 
tract, it is kept unnaturally extended by 
the arch of external crust to which it 
coheres. If a portion of the neck of the 
lump be afterwards broken off, or if other 
violence be done, which jars its substance, 
the stained cohesion is destroyed, and the 
whole mass crumbles to dust with a kind 
of explosion, Any glass cooled suddenly 
when first made remains very brittle, for 
the reason now explained. What is called 
the Bologna Jar is a very thick small 
bottle, 80 prepared, which bursts when a 
grain of sand is let fall into it, The pro- 
cess of annealing, to render glass-ware 
more tough and durable, is merely the 
allowing it to cool very slowly by placing 
it in a hot oven, во that the whole may 
become solid nearly at the same time. 

ARNOTT. 
— 


TO CORRESPONDENTS. 

Correspondents are т future requested to direct 
their Letters “To the Editor, AT THE PRIN- 
TER’S, Holloway Press, Islington.” All commu- 
nications to be Post Paid. 

Jingle. We shall probably be able to find room for 
the letter. 

W. R. is thanked for writing, but we think the pian 
that has been proposed preferable. 

Edward Labern's letter із unintelligible. 

E. Campbell The extract from Arnott will perhaps 
бе made use qf. е 

Formator wishes to know of а work on Archi- 
tectural Ornaments. Probably the Encyclopedia 
of Ornaments, now tn course of publication, woukl 
suit him, 

азин. will find some works mentioned іп Мим. 


We have received M, Rough's communication, and 
Sir John Ross's letter. 


Received Frank.—L. B.—Chemicus—and George. 
Several Queries and Answers must stand over. 


London : Printed at the Holloway Press, by D. A. 
Поооикү; published by Bznzoxn, Holywell- 
street, Strand; and may be had of all Booksellers. 
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HORSE POWER. 
Tue following evidence of the advantage 
of steam power over that of horses, was 
given by Mr. John Farey, civil engineer, 
before a committee of the House of Com- 
mons, appointed іп 1831, to enquire into 
the subject of steam carriages on common 
roads. The table showing the strength of 
horses is given by Gordon, in his work on 
Elementary Locomotion, and may be de- 
pended on. Horses have only a limited 
speed at which they can travel if they 
have no load to carry or drag after them, 
the whole of their muscular strength being 
then required to advance the weight of 
their own bodies; the speed with which 
etage coaches now travel approaches so 
near to the speed with which the horses 
could travel without any load, that thcir 
force of draught becomes very small. In 
all cases, horses lose force of draught in 
a much greater proportion than they gain 
speed, and hence the work they do be- 
comes more expensive as they go quicker. 
The quickest stage coach travelling is 
now at the rate of eleven miles an hour, 
and that appears to be very near to the 
utmost limits which nature has prescribed 
for animal exertion; for those horses re- 
quire renewal of the whole stock every 
two or three years. This is a comparison 
of steam power and horse labour, during 
the time that each is actually in operation; 
but the real difference between the per- 
formance of a steam engine and that of a 
set of horses will be found to be very 
great, when it is considered, that by 
having one spare steam coach for every 
two or three which are on the road, those 
coaches can travel continually all the year 
round, during fourteen or fifteen hours in 
every twenty-four hours, without any in- 
termission, except stopping for one or two 
minutes to take in water at every stage of 
about seven or eight miles ; and thus each 
steam coach can travel 140 or 150 miles a 
day; whereas a set of four stage coach 
borses cam only work during seven hours 
and a h ut of every twenty-four hours, 
or each hórse can run fifteen miles a day, 
and that exertion wears them out very 
soon. A cart horse, travelling at the rate 
of two miles and a half an hour, can work 
during eight hours out of every twenty- 
four hours, or he can travel twenty miles 
in a day. Suppose that in both cases, of 
horses going ten miles an hour or only Ф 
miles and а half an hour, the force of 
traction was the same during the time that 
they were actually drawing ; even on that 
supposition, there would be the difference 
between twenty miles a day and fifteen 
miles & day in favour of slow travelling ; 
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but in considering the work performed 
the great loss in the force of draught by 
quick travelling must be taken into ac- 
count; and it will be found that a cart- 
horse, walking at two miles and a half an 
hour, could draw with a force of traction 
100lbs. on an average, but that a stage- 
coach horse, running at ten miles an 
hour, cannot exert more than 28lbs. force 
of traction at an average. The above pro- 
portions of distance travelled and force of 
traction exerted in each case being com- 
bined into one product,the proportion will 
stand thus: 20 miles a day x 100lbs. 
draught — 2000, to represent the work 
done by a horse travelling at the rate of 
two miles and a half an hour, and 15 
miles a-day x 28lbs. draught — 420, to 
represent the work done by a horse tra- 
velling at the rate of ten miles an hour, 
which is 44 to 1 in favour of a slow 
speed; when with steam power there 
would be only a very slight difference of 
performance, at the quick or the slow 
speed. 

The following table shows the great and 
rapid decrease of the effective power ofa 
horse; from which calculation the great 
advantage of steam, at high speeds, may 
be ascertained. 


A horse travelling 1 mile per hour draws 
196lbs. actual pull on the collar. 
2 mile per hour draws 169ibs. 
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LONDON AND BIRMINGHAM 
RAILWAY. 


Turs Railway is now completed as far as 
Boxmoor, to which place passengers are 
conveyed by the third class carriages for 
two shillings and sixpence. There are 
three kinds of carriages ; the first and se- 
cond classes are elegantly and convenient- 
ly fitted up, but the fares by them are higher 
than the sum above mentioned. In order 
to have a good view of the country, how- 
ever, we would advise those who intend 
to travel on the Railway, to go by the third 
class carriages, which are uncovered. This 


THE PENNY MECHANIC. 


will be a serious inconvenience to travel- 
lers in the winter, and we tbink the com- 
pany will find it advisable to afford addi- 
tional accommodation. The entrance to 
the Railway is at the back of Euston- 
square, New-road. А beautiful facade is 
beiug erected, which, when finished, will 
not have cost less than 80,0007, Although 
it will give the Railway a noble appear- 
ance from the metropolitan terminus, we 
question whether the Company will not 
fiod, that the Railway had better have 
been finished to its termination at Bir- 
mingham, before so large an expenditure 
of capital was incurred on an entrance 
only. After entering the gates, on the right 
haud side the visitor will find the offices 
where tickets for the carriages are to be 
obtaiued, and without which persons will 
not be admitted on the train. We expe- 
rieuced much inconvenience in obtaining 
our ticket, in consequence of the number 
of persons who were waiting for the same 
purpose, and the strange plan adopted by 
be Company of taking down the name of 
every passenger. We cannot conceive 
that any useful purpose is effected by this 
arrangement, as we saw several persons 
who got one gentleman to take tickets for 
them all in his. own name. The plan of 
merely giving checks, as adopted by the 
Greenwich Railway, appears much pre- 
ferable. Shortly after leaving the Euston- 
square terminus, the traveller has the op- 
portunity of forming an opinion how far. 
it is desirable to avoid tunnelling in the 
construction of railways, as the train then 
passes through a tunnel of considerable 
length, where it is quite dark, except here 
and there, where a small ray of light 
breaks through some minute opening 
above. We are sure, that if any plan can 
be adopted for lighting the tunnel, it will 
be much to the satisfaction of the public. 
It has been stated, that only one line of 
rails is laid iu the tunnel, and consequent- 
ly, in case two opposite trains should 
meet, & serious accident would be sure to 
ensue. But this statement is incorrect ; 
there are two lines of rails in the tunnel, 
as along the whole Railway ; and although 
it might not be pleasant for passengers to 
pass each other in the tunnel, there would 
be no more danger than if they did so at 
any other part of the Railway. The rails 
at various parts of the line are supported 
in different ways, in order, we presume, 
to determine by actual experiment which 
kind of support is the most durable and 
economical. The blocks of granite upon 
which the rails rest for a considerable 
porton of the line, are said to have cost a 
guinea a pair; on other-parts wood is 
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used for the same purpose, and is consi- 
dered preferable. We did not take notice 
of the average speed of the trains, but we 
perceived that one of the officers of the 
Company, who travelled with the train, 
was provided with a chronometer, by 
which we presume that the time of per- 
forming the distance is limited. At diffe- 
rent parts of the line, men are placed who 
give warning of the approach of opposite 
trains, and also clear the rails of any dirt 
or stones that may be thrown on them. 
The small particles of dust thrown up by 
the train during a portion of the journey, 
are very annoying. 

We had hoped the Company would have 
fixed their prices so as to have brought 
the pleasure of an excursion within the 
reach of the humbler classes. Sixpence 
is the utmost amount that three-fourths of 
the population of the metropolis canafford ; 
fora working man, taking his wife with 
him, at this rate must pay two shillings 
into the coffers of the firm. 

It is an old saying, When the horse is 
stolen, the stable door is locked ;" and as 
* prevention is better than cure," we beg 
to offer & remark on the safety of travelling 
on some parts of the line. Every person 
who is in the habit of travelling on rail- 
ways, must be aware that the engine does 
at times get off the rails. Now if this hap- 
pens where there is no embankment to fall 
over, pr any projection opposed to.it, the 
only disagreeable arising from it would be 
the loss of time. But should it happen 
when approaching a bridge, the conse- 
quences can hardly be calculated upon. 
A train of carriages flying along at the rate 
of thirty miles an hour, and the engine 
getting off the rails, when near one of the 
piers, it would be impossible to check the 
speed before it would come in contact, and 
be dashed to pieces. This, iu ouropinion, 
might be easily guarded against, by a 
strong granite slope, or starling (all ү 
bridges on the Thames are protected in 
this way), in front of the pier. Should 
the engine then get off the line, it would 
ascend the inclined plane but a short dis- 
tance before it would be brought down 
again by its own gravity, and thus kept in 
a safe channel. 

We are sorry that we cannot afford our 
readers many particulars of thé statistics 
of this Railway. We have applied to Mr. 
Creed, the secretary, for the customary in- 
formation, but he has had the politeness 
to allow our note to remain unanswered. 
We perccive that other persons have been 
treated in a similar manner; but we 
hardly think that such incivility to per- 
soms connected with the press, will be 
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beneficial to the interests of the Company. 
We have been able to learn, however, that 
the expense of levelling, excavating, tun- 
nelling, filling пр, &c., averages 60,0002. 
permile. One mile alone, between Prim- 
rose-hill and Camden-town, cost 300,0002., 
in consequence of the extraordinary difti- 
culties which had to be overcome, The 
masonry at the mouth of the tunnel by 
Primrose-hill, will cost 70007. It is com- 
posed of the finest Portland stone, and 
when completed it will have a very hand- 
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some effect. “Labourers? Kages amount 
every week to about 40,0007. The tota] 
amount of capital invested in this specu- 
tion, is estimated at 7,000, 000“. and up. 
wards, When the whole is completed, it 


is expected we shall be able to reach Li- 
verpool in eight hours and a half. 1 
Our engraving below represents a view 
of the bridge across the Hampstead-road, 
The one given in our front page is а соғ. 
rect sketch 
(No. 1.) 


of the first class engine 
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MANUFACTURES. 


РІМ-МАКІХС. 


Tux advantages of а division of labour 
are well exemplified in the following de- 
scription of the process of Pin Making. 
We have before adverted to the evil effects 
produced on the minds of persons em- 
ployed for any length of time in one pro- 
cess ; but the advantages, in a commercial 
point of view, are so great, that it appears 
the evil must be endured for the sake of 
the greater good produced. 

In the manufacture of pins in England 
the following processes are employed :— 


Wire-drawing—the brass wire used for 
making pins is purchased by the manu- | the ends; for this purpose the operator 


facturer in coils of about twenty-two. 
inches in diameter, each weighing about 
thirty-six pounds. The coils are wound 


or pins, a bend is produced in an opposite 
direction to that which the wire had in 
the coil; this bend, by passing the next 
two nails, is reduced to another of larger 
curvature in the first direction, and so on 
till the curvature is at last so large that it 
may be confounded with a straight line. 
Pointing.—A man next takes about 
three hundred of these straightened 
pieces in a parcel, and putting them into 
& gauge, cuts off from one end, by means 
of a pair of shears, moved by his foot, a 
portion equal in length to rather more than 
six pins. He continues this operation 
until the entire parcel is reduced into 
similar pieces. The next stepis to sharpen 


sits before a steel mill, which is kept 
rapidly revolving; and taking up a 
parcel between the finger and thumb of 


off into smaller ones of about six inches | each hand, he passes the ends before the 


diameter, and between one and two 
pounds weight. The diameter of this 
wire is now reduced by drawing it re- 
peatedly through holes in steel plates, un- 
til it becomes of the size required for the 
sort of pins intended to be made. During 
the process of drawing the wire through 
the holes it becomes hardened, and 
it is necessary to anneal it in order to 
prevent its breaking ; and to enable it to 
be still further reduced, it is annealed two 
or three times, according to the diminu- 
tion of diameter required. The coils are 
then soaked in sulphuric acid, largely di- 
luted with water, in order to clean them, 
and are then beaten on stone, for the pur- 
pose of removing any oxidated coating 
which may adhere to them. This process 
is usually performed by men, who draw 
and clean from thirty to thirty-six pounds 
of wire a day. They are paid at the rate 
of five farthings per pound, and generally 
earn about 32. 6d. per day. 

Straightening the Wire.—The coil of 
wire now passes into the hands of a 
woman, assisted by a boy or girl. A few 
nails, or iron pins, not quite in a line, are 
fxed into one end of à wooden table 
about twenty feet in length; the end of 
the wire is passed alternately between 
these nails, and is then pulled to the other 
eud of the table. The object of this pro- 
cess is to straighten the wire, which had 
acquired an uniform curvature in the 
small coils into which it had been wound. 
The length thus straightened is cut off, 
and the remainder of the coil is drawn 
into similar lengths. About seven nails 
or pins are employed in strengthening the 
wire, and their adjustment is. a matter of 
some nicety. It seems, that by passing 
the wire between the first three nails 
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mill, taking care with his fingers and 
thumbs to make each wire slowly revolve 
upon its axis. The mill consists of a 
cylinder about six inches in diameter, and 
two and a half inches broad, faced with 
steel, which is cut in the manner of a 
file. Another cylinder is fixed on the 
same axis at a few inches distant ; the file 
on the edge of which is of a finer kind 
and is used for finishing off the points. 
Having thus pointed all the pieces at one 
end, be reverses them, and performs the 
same process on the other. This process 
requires considerable skill, but it is not 
unhealthy ; whilst the similar process in 
needle-making is remarkably destructive 
of health. The pieces, now pointed at 
both ends, are next placed in gauges, and 
the pointed ends are cut off, by means of 
shears, to the proper length of which the 
pins-are to be made. The remaining por- 
tions of the wire are now equal to about 
four pins in length and are again pointed 
at each end, and their ends again cut off. 
This process is repeated a third time, and 
the sinall portion of wire left in the mid- 
dle is thrown amongst the waste, to be 
melted along with the dust arising from 
the sharpening It is usual for a man, 
his wife, and a child, to join in performing 
these processes ; and they are paid at the 
rate of five farthings per pound. They 
can point from thirty-four to thirty-six 
and a balf pounds per day, and gain from 
Gs. Gd. to 7s., which may be apportioned 
thus: 5s. Gd. the man, 1s. the woman, 6d. 
to the boy or girl. 

Twisting and Cutting the Heads.—The 
next process is making the heads. For 
this purpose a boy takes a piece of wire, 
of the same diameter as the pin to be 
headed, which he fixes on an axis that can 
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be made to revolve rapidly by means of a 
wheel and strap connected with it. This 
wire is called the mould. He then takes 
a small wire, which having passed through 
an eye in a small tool held in his left hand, 
he fixes close to the bottom of the mould. 
The boy now cuts the end of the spiral 
connected with the foot of the mould, 
and draws it off. When a sufficient 
quantity of heading is thus made, a man 
takes from thirteen to twenty of these 
spirals in his left hand, between his thumb 
and three outer fingers; these he places 
in such a manner that two turns of the 
‘spiral shall be beyond the upper edge of 
a pair of shears, and with the forefinger 
of the same hand he feels these two 
projecting turns. With his right hand he 
closes the shears; and the two turns of 
the spiral being cut off, drop into a basin. 
The position of the forefinger prevents 
the heads from flying about when cut off. 
The workmen who cut the heads are 
usually paid at the rate of 24d. to 3d. per 
pound for large, but a higher price is 
given for the smaller heading. Out of 
this they pay the boy who spins the spiral ; 
he receives from 4d. to 6d. а day. А good 
workman can cut from six to about thirty 
pounds of heading per day, according to 
its size. 

JHleading.—The process of fixing the 
head on the body ofthe pin is usually 
executed by women and children. Each 
operator sits before a small steel stake, 
having a cavity, iuto which one half of 
the intended head will fit; immediately 
above is a steel die, having a correspond- 
ing cavity for the other half of the head : 
this latter die can be raised by a pedal 
moved by the foot. The cavities in the 
centre of these dies are connected ‘with 
the edge by a small groove, to admit of 
the body of the pin, which is then pre- 
vented from being flattened by the blow 
of the die. The operator with his left 
hand dips the pointed end of the body of 
a pin into a tray of heads ; having passed 
the point through one of them, he carries 
it along to the other end with the fore 
finger. He now takes the pin in the right 
hand, and places the head in the cavity of 
the stake, and, lifting the die with his 
foot, allows it to fall on the head. "This 
blow tightens the head on the shank, 
which is then turned round, and the 
bead receives three or four blows on dif- 
frent parts of its circumference. The 
women and children who fix the heads are 
paid at the rate of 1s. Gd. for every twenty 
thousand. А skilful operator can with 
great exertion dotwenty thousand per day ; 
but from teu to fiftcen thousand is the 
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usual quantity: children head a much 
smaller number; varying, of course, with 
the degree of their skill. The weight of 
the hammer is from seven to ten pounds, 
and it falls through a very small space 
perhaps from one to two inches. About 
one per cent. are spoiled in the process; 
these are picked out afterwards by 
women, and are reserved with the waste 
from other processes for the melting-pet. 
The form of the dies in which the heads 
are struck is varied according to the 
fashion of the time ; but the repeated 
blows to which it is subject renders 
it necessary that it should be repaired 
after it has been used for about thirty 
pounds of pins. 

Tinning.—The pins are now fit to be 
tinned, a process whieh is wsually exe- 
cuted by a man, assisted by his wife or by 
a lad. The quantity of pins operated 
upon at this stage is usually fifty-six 
pounds, They are first placed ima pickle, 
in order to remove any grease or dirt from 
their surface, and also to render that 
surface rough, which facilitates the ad- 
herence of the tin with which they are to 
be covered. They are then placed ina 
boiler full of a solution of tartar in water, 
in which they are mixed with a quantity 
oftin in small grains. They are generally 
kept boiling for about two hours and a 
half, and are then removed into a tube of 
water into which some bran has been 
thrown; this is for the purpose of washing 
them. They are then taken out, and 
being placed in wooden trays, are well 
shaken in dry bran: this removes any 
water adhering to them; and by giving 
the wooden tray a peculiar kind of motion, 
the pins are thrown up, and the bran 
gradually flies off, and leaves them behind 
in the tray. The man who pickles and 
tins the pins usually gets one penny per 


pound for the work, and employs. 


himself, during the boiling of one batch 
of pins, with drying those previously 
tinned. He can earn about 9s. per day ; 
but out of this he pays about 3s. for his 
asistant. 


Papering.—The arranging of pins side 


by side in paper is generally performed 
by women. The pins come from the last 
process in wooden bowls, with the point: 
projecting iu all directions. A woman 
takes up some, aud places them on the 
teeth of a comb, whilst, by a few shakes, 
some of the pins fall buck into the bowl, 
and the rest, being caught by their heads, 
are detained between the teeth of the 
comb. She then fixes them between two 
pieces of iron having 25 grooves; and 
presses them into the paper as sold. 
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AFFINITY. 

Tue term affinity is used to explain the 
peculiar attraction exerted by the parti- 
cles of which different substances are com- 
posed on each other, when brought within 
certain limits of contact. Every atom of 
matter, whether as an individual atom, or 
im a state of aggregation, attracts other 
atoms, and it was the discovery of the 
laws by which this power is governed, 
when acting on such bodies as the sun, 
earth, &o., that obtained for Sir I. New- 
ton the reputation to which he was 
entitled in consequence of the discovery. 
Itis the attraction of the sun for the earth 
and other planets, that prevents those bo- 
dies fiying off into space, instead of re- 

ving round that luminary as they now 
do. The attraction, however, between 
bodies is mutual, and the reason of one 
having more power than another, is only 
in consequence of its containing & greater 
quantity of matter: this is well exempli- 
fied in the case of the moon and the earth. 
The latter body being the larger, causes 
the former to revolve around it, instead of 
fying off, as it otherwise would do; at 
the same time the moon attracts the earth 
to & certain extent, and produces the well 
known phenomenon of the tides, which are 
caused in consequence of the water being 
raised over a particular part of the earth, 
under the inflaence of the moon'sattraction. 
This attractive power of matter, accord- 
ing to the circumstances under which it 
operates, is termed gravity ; the attraction 
of cohesion ; capillary attraction ; and che- 
mical affinity. The first acts between bo- 
dies situate immensely distant from each 
other ; but cohesion, capillary attraction, 
and affinity, only exercise their power at 
imperceptible distances. 

The affinity between the atoms of some 
substances is very. great, and vice versa; 
thus, sulphuric acid and water have so 
strong an affinity for each other, that when 
mixed together, they occupy less space 
than they did previously, in consequence 
of their particles being brought into closer 
contact. Oil and water, on the contrary, 
cannot be made to combine, because they 
have no affinity for each other. If some 
of each be shaken together, they may for 
a time appear to mix, but directly the 
mixture is allowed to stand, the oil will 
ascend to the top of the water, which will 
remain uncbanged at the bottom. 

The term elective affinity is employed in 
order to designate the choice or election 
which bodies appear to make in forming 
compounds with other bodies. The fol- 
lowing old, but good, because striking 
experiment, may be performed to illus- 


trate the different affinities of diflerent 
substances. Poura little oil and a little 
water into a phial, no chemical action will 
ensue, for the reason we have stated ; but 
if a small quantity of an alkali,—harts- 
horn (ammonia), or solution of caustic 
potash,—be added to the mixture, a com- 
pound of the alkali and oil will be formed, 
constituting a substance almost the same 
as common soap, and which being soluble 
in water, will form soap and water. Now 
sulphuric acid has a stronger affinity for 
the alkali than the latter for the oil, and 
if we pour a little of the acid in the 
mixture, the acid and alkali will combine 
together, while the oil will be liberated, 
and float on the water. A second expe- 
riment, to illustrate the same fact, may be 
performed as follows :— Place a piece of 
camphor in some alcohol, and after a little 
time, in consequence of their affinity for 
each other they will combine, and the 
mixture become as transparent as it^was 
before the camphor was placed in the al- 
cohol. Water has a stronger aflinity for 
the spirit, however, than the camphor has, 
and, consequently, if a little be intro- 
duced into the mixture, the alcohol will 
combine with it, and the camphor will be 
precipitated. Both these experiments may 
be performed with a phial, and can, there- 
fore, be practised by all our readers ; and 
we advise each of them who wish to un- 
derstand the principles of chemistry, to 
determine every thing by experiment, as, 
unless they do so, they will make but 
little progress. 

For a long time it was considered by 
chemists, that a compound body could 
never be decomposed by a substance hav- 
ing a weaker affinity for either of the con- 
stitaents than they had for each other ; 
but it has since been found that such an 
event can and often does take place. In the 
fellowing instances, as well as in many 
others, a substance possessing a weaker 
attraction, displaces another, having a 
stronger for a third body :— 


Potash separates sulphuric acid from ba- 
rytes. 

Lime separates sulphuric acid from potash. 

Potash separates oxalic acid from lime. 

Nitric acid separates lime from oxalic acid. 

Potash seperates phosphoric acid from 
lime. 

Potash separates carbonic acid from lime. 

Soda separates sulphuric acid from pot- 
ash.* 


* [n the above table, the body first mentioned 
decomposes a compound of the second and third, 
although its attraction for the second is inferior to 
that of the chird.— DR. Henry. 
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| The truth of the above may he verified 
by experiment; and Berthollet explaius 
the circumstance by supposing, that the 
intensity of the action between any two 
bodies, depends on their quantity, as well 
as on the peculiar affinity of the utoms for 
each other; and, consequently, that a 
great quantity of any substance of weak 
affinity, may overcome the stronger affinity 
of a smaller quantity. Hence a larger 
quantity of one of the substances may 
compensate a weaker affinity aud the re- 
verse. 

There are various other circumstances 
that influence the effects of chemical af- 
finity; but it is not necessary to take them 
into consideration in order to understand 
the principle. It will be found to hold as 
a general rule, that a body haviug a strong 
adünity for any substance, will decom- 
pose it from a combination with others of 
weaker affinity. The following table will 
explain the manner in which this may take 


place with one compound—muriatic acid: 


the substance which it attracts most 
strongly, is placed nearest to it, and that 
for which it has the least aflinity at the 
bottom :— 
Muriatic Acid. 

Barytes 

Potash 

Soda 

Lime 

Ammonia 

Magnesia. 


In systems of chemistry, a variety of 
tables similar to the above are generally 
inserted, and it is useful for the student 
to prove their accuracy by experiment, 
since a knowledge of the affinities of dif- 
ferent bodies make the chemist. It is 
from knowing what substances will de- 
compose others, that we are enabled to 
analize bodies, and within the last few 
years an astonishing progress has been 
inade in this branch of science. An ap- 
proximation to truth was once thought 
sufficient ; now the chemist is expected to 
determine the constituents of a compound 
to a grain. 
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LECTURES DURING THE WEEK. 


London Mechanics Institution, Southampton- 
buildings, Chancery-lane.— Wednesday, Aug. 23, 
T. Webster, esq , on Geology; Friday, 25, John 
Hemming, esq., on Chemistry, at half-past eight 
o'clock. 

Aldersgate Street Literary and Scientific Institu- 
. 23, Charles Cowden 
Clarke, osq., on ly English Poetry, at eight 

. . o'clock. 

Eastern Athenaum, Stepney -square.— Wednesday, 
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Aug, 23, С, Francis, esq,, on Botany, at half. past 
eight o'clock. 


Saint Pancras Institution, Colosseum House, New- 
road.—Tuesday, Aug. 22, Mr. King on the Ana» 
tomy of the Senses, at half-past eight o'clock. 


Westminster Mechanica’ Institution, 5, Little Smith 
street.—Thursday, Aug. 24, A. Parsey, esq., on 
Perspective, rectified with illustratious, at half- 
past eight o'clock. 


Islington Scientific Institution, 7, Clark's-place, 
Hiyh-strect.—Thursday, Aug. 24, Mr. James 
Smith on the Production and Distribution of 
Wealth, at eight o'clock. 


Bermondsey Mutual Instruction Society, British 
School-room, Great George-street. — Monday, 
Aug. 14, Mr. R. F. Showler, on Acronautics, at 
half-past eight o'clock. 


Tower Street Mutual Instruction Society. —Monday, 
Aug. 21, Mr. Devonport, Lecture on the Ele- 
ments of Society, at eight o'clock. 


Finsbury Mutual Instruction Society. Tuesday, 
Aug. 22, Mr. Dalton on the Steam Engine, at 
half-past eight o'clock. 

— | 


ANSWERS TO QUERIES. 


To Tin Iron.—Sir, I beg to answer, 
through the medium of your journal, W.S.'s 
query. Metalto betinned must be cleansed, 
if new work, by putting it in a pickle,— 
a mixture of sulphuric acid and water,— 
then scoured with sand, and cleansed in 
water; but if old, the pickle should be a 
mixture of muriatic acid and water. It is 
then ready for tinning. He should place 
the article on the fire, and apply sufficient 
heat to melt the tin. Care should be takeu 
that too great a heat should not be applied, 
or you will burn the article; it must be 
robbed well with a piece of sal ammoniac 
placed between two wires, likewise some 
powder sprinkled upon it, to keep the me- 
tal from oxidating ; apply the tin, wipe it 
over with a piece of tow, then the work is 
finished. 

7 A Constant READER. 
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TO CORRESPONDENTS. 

Correspondents are itn Juture r ted to direc 
their Letters “То the Editor, AT THE PRIN. 
TER'S, Holloway Presa, Islington." AL commu. 
nications to bc Post Paid. | 

Mr. Payne's d ratings of Ms Coffer Dam hare been 
in the hands of our Engraver for some timc, bui 
are tnforlunately mislaid. Сап Mr. Payne 
farour us with copies? 


Jackson's Air Pump skall appear іп our пегі. 
W. H. shall be inserted in No. 44. 
W. L. Clements shail be attended to. 


We feel obliged for the List of Lectures from the 
Westminster Institution ; alsa, for thc Pamphict 
on the ** Benefits of Gencral Knowledge." 
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STEAM-BOAT ENGINES. 


In the early constructed steam- boats, only 
one steam cylinder was employed, but 
now it is the invariable custom to use two 
steam cylinders ; each of which is made 
to work a crank upon the axle of the 
paddle wheels. The cranks are at right 
angles to each other, so that when one is 
passing the dead point, the other is exert- 
ing its utmost force. In America the en- 
gines are usually on the high-pressure 
plan, and the boilers, as well as the prin- 
cipal part of the machinery, upon deck. 
In British steam vessels, the engines are 
principally constructed on the low-pres- 
sure condensing principle, and the ma- 
chinery all below deck. The latter cir- 
cumstance renders it indispensable to di- 
minish the height of the engines, and to 
transfer the working beams from above 
the cylinders to beneath them. To reduce 
the height also, the cylinders are made of 
greater diameter, in proportion to their 
length, than in land engines. A tolerably 
correct idea of the general arrangement of 
the machinery, as well as the various ac- 
commodations in a steam passage boat, 
will be afforded by the figures on the pre- 
vious page. The upper figure represents 
a longitudinal and vertical section, from 
stem to stern, of a steam-vessel ; and the 
lower figure a plan of the same, with the 
deck removed; similar letters in each 
figure refer to the corresponding parts. 
аа are two boilers; 5 the chimney, 
leading from the flues of both the fires ; 
o is the steam pipe, only partly brought 
into view in the section, but its course is 
better seen in the plan, where it isshown 
to proceed from both the boilers into a 
single tube, which conveys it into another 
cross tube, that connects it to the two cy- 
linders d d, by the intervention of the valve 
boxesf f. The air pumps e e, are worked 
by the main beam, and the eccentric, for 
giving motion to the valves is shown at 
g. The paddle-wheels h À, are usually 
attached to the main crank by a coupling- 
box, or toothed wheels, which enables 
the engineer to throw off either of the 
propelling wheels at pleasure; i, one of 
the paddle-boxes, seen only in the section. 
f is the fore-cabin, k the after-cabin, o o 
the staircases ; 1111 the framing of tim- 
ber which supports & platform or deck 
(commonly called the gangway), which 
nearly surrounds the hull of the vessel, 
The American steamers are for the most 
part fitted up with more extensive and 
splendid accommodations thau our own. 
The dining-room of The North America is 
described as being 150 feet in length, and 
to be capable of dining from 700 to 1000 
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passengers! The floors are covered with 
the finest carpets; the curtains of damask 
silk, and the ornamental work elaborately 
carved, and richly gilt. The walls are 
hung with the works of celebrated artists, 
&c. The fare from New York to Albany, 
including three meals, is four dollars. It 
is usually performed (144 miles), within 
twelve hours, including stoppages in the 
voyage at ten or twelve different places. 
There being no machinery below, the 
whole extent of the hull of the vessel is 
left open for those various commodious 
arrangements, which in reality constitute 
an American steamer a grand floating 
hotel. The British steamers being, on 
the contrary, built to sustain the waves of 
the ocean, are differently constructed. A 
good example of the construction of 
steamers in this country is afforded by 
The United Kingdom packet from London 
to Leith, which is usually performed in 
from 40 to 50 hours. She measures 148 
feet in the keel, and the breadth of her 
beam is 45 feet. The accommodations 
for passengers are of the most elegant and 
convenient description. She is propelled 
by two engines of 100-horse power each 
(constructed by Mr. Napier, of Glasgow), 
which are considered as specimens of very 
superior workmanship. 


ен B 


IMPROVED ALARUMS. 
To the Editor of the PENNY MECHANIC, 


Sin,—I have been somewhat amused of 
late, in perusing the almost abortive de- 
scription of clock alarums, as given by 
some of your numerous and talented cor- 
respondents, and cannot help pointing out 
a slight oversight in the construction of 
their alarums. It is this :—After the de- 
scending weight may have unlocked the 
trap, and it has ** gone off," that there 
will not be sufficient power in the me- 
chanism of the bell to keep up a continued 
ringling for any time; it cannot possibly 
make any more noise than the quick ring 
of an ordinary bell, and therefore will 
not answer the purpose of your alarmists. 
A very good alarum may be had in any 
Dutch clock for about 5s. extra, that will 
keep up & continued ringing for nearly 
three minutes, and wake the most sopo- 
rific at two rooms distance. I have one 
that only cost me 5s. that will do it ; and 
what is another advantage, they can be 
set to any time without trouble. The noise 
mine makes is so great, that I always cur- 
tail it by making the string shorter. Be- 
sides, only consider the unsightly appear- 
ance of the trap-board and common bell 
stuck against the wall under the clock, 
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and the liability of stopping the pendulum 
or entangling the ropes. It should be neat 
and out of sight, and it ought not to re- 
quire a second bell to clatter with; the 
striking bell is quite sufficient. And 
Should the clock itself be not actually re- 
quired, an alarum of the same principle 
tnight be made, by hanging a tube or glass 
with a hole in the bottom for silver sand 
to fall through into a cup, or something 
on the trap, so that the accumulating 
weight of the sand would make the trap 
fall and the bell jingle; of course the 
eand must be sufficient to run for the re- 
quired time, and in weight sufficient to 
force the trap down. 

These are the objections I have against 
these alarums, and do not wish to depre- 
ciate the inventions of your correspondents, 
but only to give them a hint or two at 
neatness. As to the great economy, I do 
not see any; the trouble of setting and 
regulating the machine is considerable; 
this should be avoided. "There is not any 
in the alarums I allude to. The insertion 
of this may open the eyes of your corre- 
spondents, and * awake" them in time to 
save the trouble of making such a ma- 
cbine, if they are ever so soporific ; and 
oblige an old friend in a new dress. 

JINGLE, 
— — 


AEROSTATION. 
NO. III. 


Hfavine thus related what has been done 
with regard to the conducting of aerosta- 
tic machines through the atmosphere, I 
Bhall now relate the attempts that have 
been made to lessen their expense, by 
falling upon some contrivance to ascend 
without throwing out ballast, and to de- 
scend without losing the gas. The first 
attempt of this kind was made by the 
Duke de Chartres, on the 15th July, 1784. 
The balloon was of an oblong form, made 
to ascend with its longest diameter hori- 
zontally, and measured 55 feet long, and 
24 wide. It contained within it a smaller 
balloon filled with common air, by blow- 
ing into which with a pair of bellows, 
and thus throwing in a considerable quan- 
tity of common air, it was supposed that 
the machine would become sutticiently 
heavy to descend. By inflation of the 
internal bag, the inflammable air in the 
external one would be condensed into a 
smaller space, and thus become specifically 
heavier. The power of ascent with which 
they set off, seems to have been very great, 
as in three minutes after leaving the earth, 
they were lost in the clouds, and involved 
in such dense vapour, that they could вее 


neither the sky nor earth. In this situa- 
tion they seemed to be attacked by a 
whirlwind, which turned the balloon 
three times round, from right to left, and 
beat it so about, that they were unable to 
use any of the means proposed for direct- 
ing their course. The diminished density 
of the atmosphere had also such an effect 
on the gas, that the balloon seemed every 
moment ready to burst, to prevent which, 
the Duke bored two holes in the balloon, 
which tore open seven or eight feet. On 
this they descended with great rapidity, 
and would have fallen into a lake, had 
they not thrown out 00 lbs. of ballast, 
which enabled them just to reach the 
water's edge. This method of construct- 
ing balloons having, therefore, proved un- 
successful, another was tried. This was 
to put a small aerostatic machine, with 
rarefied air, under an inflammable air bal- 
loon, but at such a distance, that the in- 
flammable air of the latter might be per- 
fectly out of reach of the fire used for in- 
flating the former, and thus by increasing 
aud diminishing the fire in the small ma- 
chine, the absolute weight of the whole 
would be considerably diminished or aug- 
mented. The scheme was unhappily tried 
by M. Pilatre de Rozier, and another gen- 
tleman named Romaine. Their inflamma- 
ble air balloon was about thirty-seven 
feet in diameter, and the power of the 
rarefied air one was equivaient to about 
601bs. They ascended without any ap- 
pearance of danger, but had not been in 
the air long, before the whole of the ma- 
chine was on fire. The air balloon conti- 
nued expanded, and seemed to resist the 
atmosphere for about a minute, after 
which it collapsed, and the remains of the 
apparatus descended along with the two 
unfortunate travellers so rapidly, that 
both of them were killed. After this, M. 
Blanchard and Dr. Jeffries made a voyage 
across the Straits of Dover. As the bal- 
loon was scarcely sufficient to carry two, 
they were obliged to throw out all their 
ballast, except three bags of 10 lbs. each, 
when they at last rose gently, though 
making very little way, on account of there 
being very little wind. At a quarter after 
one, the barometer, which on the cliff stood 
at 29* 7, had fallen to 27: 3, and the wea- 
ther proved fine and warm. After passing 
over several vessels, they found the bal- 
loon at fifty minutes after one was de- 
scending, on which they threw out a sack 
and a half of ballast ; but as it still de- 
scended, and with greater velocity, they 
threw out all the ballast; this not being 
enough, they threw out a parcel of books : 
which they had with them when the bal- 
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loon ascended, At a quarter past two 
they found themselves again descending ; 
they then threw away the remainder of 
their books, still, however the balloon 
descended, and they were obliged to throw 
away their provisions, the wings of the 
boat, and every other moveable they could 
easily spare. All this proving ineflicient 
to stop the descent of the balloon, they 
next threw out their anchors and cords, 
aud at last stripped off their clothes, fast- 
ening themselves to certain slings, and in- 
tending to cut away the boat as the last 
resource. They had now, however, the 
satisfaction to find that they were rising; 
as they passed over the high lands be- 
tween Cape Blanc and Calais, the machine 
rose very fast, and carried them higher 
than they had been during the voyage. 
They descended safely in the forest of 
Guiennes. Since that time till the pre- 
sent, but few alterationg have been made 
in the form of balloons; nor has any great 
advance been made in the science of aero- 
station, by which the dangers of ascent 
and descent may be removed or lessened. 
C. H. S. 


—— He 


BIOGRAPHICAL SKETCHES. 


ALEXANDER WILSON. 
(Continucd from page 13.) 


Up till this period, and indeed for 
several years after, Wilson exhibited no 
indications of a genius or even predilec- 
tion for that particular department of 
natural history in which he afterwards 
acquired so brilliant a name, but it is 
said, that immediately after landing in 
Amcrica, and while proceeding from the 
nlace of his disembarcation to Newcastle, 
his attention was strongly excited by the 
specimens of the feathered inhabitants of 
the New World which he met with, and 
that he was particularly delighted with 
the splendour of the plumage of a red- 
headed woodpecker, which he shot by 
the way. Whether or not his genius 
received on this occasion that bent which 
afterwards led to such splendid results, 
it is certain that he always retained a 
lively recollection of the feelings of sur- 
prise and delight with which he for the 
first time contemplated the beauties of 
the Amcrican woodpecker. 

For many years after his arrival in 
America, Wilson's condition underwent 
but little improvement. He found there 
rearly the same difficulties to contend 
with, and prospects nearly equally cheer- 
less, with those he left behind him in his 


native land. The first employment he 
obtained was with & copperplate printer 
in Philadelphia, but this he soon relin- 
quished, and betook himself to his origi- 
nal trade, weaving. This he again re- 
signed for the pack ; but his success asa 
pedlar was not sufficient to induce him to 
continue by it, and he abandoned it also, 
aud commenced teacher ; making his first 
experiment in this laborious and some- 
what precarious profession near the town 
of Frankford in Pennsylvania. While in 
this situation, he in a great measure 
repaired the defects of his early education, 
by close and unremitting study in various 
departments of science and knowledge, 
and, as has often been the case, by in- 
structing others he taught himself. He 
afterwards removed to Milestown, where 
he remained for several years, adding a 
little to the limited income arising from 
his school, by surveying land for farmers. 
At the end of this period he applied 
for and obtained the appointment of 
schoolmaster of the Union School in the 
town-ship of Kingsessiug, within a few 
miles of Philadelphia; and it is from 
this period that his history in the pursuit 
of the bird creation commences, although 
he yet entertained that branch of natural 
history only in common with others, and 
by no means confined his studies to the 
feathered tribes. His attention was 
equally engrossed by a host of other 
animals; and his apartment, as described 
by himse!f, had the appearance of Noah’s 
ark, being crowded with opossums, 
squirrels, snakes, lizards, and other 
animals. Finding his ignorance of 
drawing a serious desideratum in his new 
pursuit, he applied to the acquisition of 
this art with such diligence and determi- 
nation of purpose, that he in a very short 
time succeeded in obtaining a command 
of the pencil, that enabled him to sketch 
from nature with great fidelity and spirit. 
It was not, however, till the year 1803, 
that Wilson conceived the magnificent 
design of his American Ornithology, and 
even then his ideas on the subject fell 
very far short of the great work he after- 
wards achieved. At this period he con- 
templated little more than “ making a col- 
lection of the finest American birds," as 
he himself writes to a friend in Paisley. 
Having mentioned his intention to some 
of his American friends, they endeavoured 
to dissuade him from prosecuting it, and, 
with a sincere regard for his interest, 
pointed out to him the formidable difficul- 
ties which he would have to encounter, 
aud which appeared to them insurmount- 
able. But they speke in уаш, Wilson's 
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ardour and enthusiasm was more than a 
match for their prudeuce; aud trusting to 
his own resources, he quietly but reso- 
lutely proceeded with his design, although, 
and it isa curious fact, when he began his 
stupenduous work on American Ornitho- 
logy, he did not know even the names of 
more than three or four of the American 
birds. But from this moment he devoted 
himself with a zeal and energy to the ac- 
complishment of his enterprise, which re- 
moved all obstacles as fast as they pre- 
sented themselves, aud swept away all 
difficulties as straws are swept away by 
the stream. 

In October 1804, with his gun on his 
shoulder, he made the first of that series 
of perilous journies through the wilds of 
Aunerica, which he found it necessary to 
perform to obtain an accurate and intimate 
knowledge of the birds of the forest; and 
amidst privations and hardships which 
few men but himself would have volun- 
tarily encountered, һе completed а jour- 
ney of twelve hundred miles on foot, 
through deep snows, boundless forests, 
deep and dangerous rivers, and over wild 
and desolate mountains. 


ON IMMATERIAL CAPITAL. 
NO. II. 
How deplorably ignorent then, must 
that man be, who looks down upon the 
genius with a contempt like that of Dio- 
genes, the cynic, upon the conquests of 
Alexander the Great. It iseven too hich 
an honour for bim to be classed with that 
prince of scorners, for in his case there 
was a vein of true philosophy in the sar- 
casm that he uttered, whereas the con- 
tempt of our modern cynic is the very ne- 
gation of philosophy and truth. "The for- 
mer sneered at the false glare and splen- 
dour of those royal trappings which might 
have adorned brutes. The latter de- 
spises the nobility of the highest attribute 
of man. How deserviug of pity, then, is 
be who sinks himself so low in the scale 
of moral being. Let, then, all beware, 
lestthey despise that which none but God 
has given, and none but he can take away. 
Tbis patrimony of man is too sacred to be 
despised as undervalued. Too long, alas, 
has it been held in contempt; too long has 
the foul stain rested upon humanity. We 
trust that the time is coming when it shall 
be wiped away. When the march of in- 
tellect shall 8weep as with the besom of 
de:truction, the hideous cobwebs of igno- 
rauce from the face of the earth,—when 
man shall perceive that the medium of 
circulation, that material capital is only 


the handmaid of the iniuitely more valu- 
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able property of the mind. It is in order 
to this that the present papers are written ; 
and we would endeavour, in our humble 
sphere, to aid in preparing the world for 
such a happy consummation. To this end 
we would endeavour to show, first, the in- 
trinsic value of immaterial capital; se- 
condly, its nominal value; and, lustly, 
we would suggest some means whereby 
these may be equalised and brought to par. 

The real value of the mind of man it is 
impossible to estimate, since it is emphati- 
cally invaluable ; it is not to be placed 
side by side with silver or gold, or any 
thing that is material; there is no scale 
of perishable things to which it can be 
adapted, since it is imperishable and im- 
mortal; and the only way of appreciating 
it at all, is by placing it in relation to 
something of the like kind. Thus there 
is the low genius in the stupid man, the 
common genius in the ordinary man, and 
the exalted genius in the man of talent; 
and though these are all adapted to each 
other, and society, perhaps, could not 
exist without any one class, yet that is 
no argument fur supposing that all are to 
be regarded as equal ; since the same ar- 
gument might be applied in reference to 
material capital, and to those possessed of 
none, little or much, which would be both 
absolutely and relatively absurd. Justice, 
says Cicero, is a rendering to every one 
his dignity, and if this be the case, not 
only is a superior mind entitled to more 
respect than an ordinary one, but its 
owner has also a claim to every benefit 
Which may accrue therefrom. His mind 
is his estate. 

BasiLivs. 


— — 


THE SCIENTIFIC JOURNALS. 


The Edinburgh New Philosophical Jour- 
nal, No. 45. 


THE first article in this Number will be 
perused with considerable interest by the 
readers of the journal; it is the biography 
of one of its most talented contributors, — 
Sir John Leslie, written by Macvey Na- 
pier, Esq., the editor of the Encyclopoedia 
Britannica. The article is rather long, 
consisting of thirty-two pages, but it is 
written in a style, and contains an accu- 
mulation of interesting facts, which can- 
not fail to render it pleasiug, not only to 
the friends of the philosopher whose me- 
mory it will preserve, but to the general 
reader also. Indeed wo have seldom pe- 
rused a more impartial biography ; and 
though it may not be so attractive as those 
of philosophers who are better known, its 
perusal will not be uaattended with ad- 
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vantage. The geologist will find many 
papers of interest to him. An article is 
taken from Poggendorff’s Annalen for 
1836, оп the traces of a vast ancient flood, 
which at some period, mote recent than 
the Diluvium, must have traversed Scan- 
dinavia, in a direction from north-east to 
south-west. There is also an article “ on 
the account of the Creation in the first 
Chapter of Genesis," by Mr. Babbage, 
who considers that the apparertt contra- 
diction between Scripture and geological 
observations, may be reconciled satisfac- 
torily, by supposing that the commence- 
ment of the third verse of the first chapter 
of Genesis, describes the beginning of 
creation, aud that the two former verses 
refer to a period unknown. In some old 
editions of the Bible, where there is no 
division into verses, you actually find a 
break at the end of what is now the se- 
cond verse; and in Luther's Bible (Wit- 
tenberg, 1557) you have, in addition, the 
figure 1 placed against the third verse, as 
being the beginning of the creation of the 
fitst day," In this Number of the jour- 
nal there are also several papers descrip- 
tive of organic remains found at different 
parts of the world. On natural history 
and physiology we have several papers 
deserving attention; one, on the possi- 
bility of elucidating the natural history of 
man by the study of domestic animals, by 
M. St. Hilaire; and one, on the unity of 
function in organized beings, we recom- 
mend to notice. А paper on the result of 
an experimental inquiry regarding equivo- 
tal generation, we shall transfer to our 
pages. Dr. Fyfe contributes an article on 
the use of steam, which will be read with 
interest, and perhaps advantage, by engi- 
neers. The Doctor recommends the intro- 
duction of steam into the furnace, and 
states, that from its decomposition a very 
powerful heat can be obtained. For the 
details of his plan, we must refer the 
reader to the journal itself. M. Goppert, 
in an article describing the process of pe- 
trifaction, states, that an early period it 
was attempted to explain the phenome- 
non, by supposing that it took place by 
means of a liquid containing stony matter, 
which penetrated the spaces of vegetable 
and animal bodies, and gradually commu- 
nicated to them a stony character. 'The 
means by which it is promoted in animal 
bodies is, according to the same view, 
calcination, and in plants the reduction to 
earth. M. Goppert has made a variety of 
experiments on the subject, from which 
he states that he is authorized to declare 
with certainty, ** that plants rich in pona 
сап never be petrified ;” an assumptio 


we are so much the more entitled to adopf, 
since the experiment with fossil ferm 
proves, how in this respect the vegetation 
of the ancient would correspond with the 
vegetation of the present day. The com- 
munications in chemical science are not 
numerous ; the principal is one by Van 
Beek, in reply to some remarks by Dr. 
John Davy, on the supposed property of 
tin of preserving iron from corrosion in 
sea water. Sir Humphrey Davy recom: 
mended the use of tin for preserving the 
iron boilers of steam vessels from corro- 
sion by the sea water used; but Уап 
Beck states, that the results of his experi · 
ments show that a piece of iron, when ex- 
posed alone to the action of sea water, 
lost 0°052 grains less than that whereon 
was fixed a small surface of tin, whilst the 
tin had lost but 0:001 grains. The me. 
teorologist will find a paper intefesting to 
him on the meteoric showers of November, 
1836 ; and the above papers, with a few 
of minor importance, constitute the con- 
tents of the present Number of the journal 
before us. We much regret to see how 
few contributors Professor Jameson has to 
assist his labours. Out of twenty-eight 
articles, only seven are communicated by 
their authors. A work of such utility in 
the scientific world, as “ The New Edin- 
burgh Philosophical Journal," ought to 
be better supported by our philosophers, 
— 

Easy method of Making Beautiful Golden 
Figures upon Stecl.—Add to a saturated 
solution of nitro-muriate of gold, about & 
fourth part of sulphuric ether; shake the 
mixture, and then allow it to settle. The 
ether will take the gold from the acid, and 
will separate itself from it also, and form 
an upper stratum in the vessel. Carefully 
pour this etherial gold into another glass, 
and immerse it in any steel utensil that is 
highly polished, then take it out, and in- 
stantly plunge it into water, when the 
surface will have acquired a coat of pure 
gold, the beauty of which may be increased 
by burnishing. You may use a pen, and 
draw figures on razors, &c., and the gold 
will remain in them as just described. 

J. R. W. 

Easy Method of Breaking Glass to any 
required Figure.—Make a small notch by 
means of a file on the edge of a piece of 
glass, then make the end of a tobacco- 
pipe, or of a rod of iron of the same size, 
red hot in the fire, apply the hot iron to 
the notch, and draw it slowly along the 
surface of the glass in any direction you 
please, & crack will be made in the glass, 
and will follow the direction of the iron. 

J. R. Warrs, M.D. 


THE CHEMIST. 


LAWS OF CHEMICAL COMBINA- 
TION. 


NO. I. 


Tug laws which regulate the combination 
of the different substances in nature are 
not numerous, but they are universal and 
permanent, and on them rests the whole 
ecience of chemistry. Until these laws 
were understood, it was impossible that 
any great advance could be made in the 
science; but with our present knowledge 
of them, and with the prospect of becom- 
ing still better acquainted with their mode 
ef operation, the chemist may look for- 
ward to the time when advances will be 
made, that some few years ago were not 
even thought possible. 

The first important general law is, “ that 
the composition of bodies is definite and 
invariable ; and that a compound body, so 
long as it retains its characteristic pro- 
perty, must always consist of the same 
elements united togetber in the same pro- 
portion. For example, sulphuric acid is 
always composed of sulphur and oxygeu 
in the ratio of 16 parts by weight of the 
former, to 24 of the latter: no other ele- 
ments can form it, nor can its own elements 
form it in any other proportion. Water, 
in like manner, is formed of 1 part by 
weight of hydrogen, and 8 of oxygen ; and 
were these two elements to unite in any 
other proportion, some new compound, 
different from water, would be the pro- 
duct. The same observation applies to all 
other substances, however complicated, 
and at whatever period they were pro- 
duced. Thus sulphate of baryta, whether 
formed ages ago by tbe hand of Nature, or 
quite recently by the operations of the 
chemist, is always composed of 40 parts 
of sulphuric acid and 7S of baryta. When 
two or more elements unite to form a com- 
pound substauce, the addition or diminu- 
tion of a small quantity of one often pro- 
duces an effect remarkably different to 
what would have resulted, had the pro- 
portions been different; for instance, 
there is a great dissimilarity, both in taste 
and appearance, between starch and sugar, 
and yet they are composed of the sume 
elements, and very nearly in the same pro- 
portion, as will be seeu by the following 
analysis :— 


Oxygen. Hydrogen. Carbon. 
Sugar. een 4U — 5 == 36 
Starch. . 8 — 13 — 42 


So that it is only in consequence of the 
starch containing a ſew atoms more of its 
elements than the sugar does, that it dif- 
fers so materially in its sensible qualities. 
If we could abstract one atom of oxygen, 


seven of hydrogen, and one of carbon, 
from the starch, we should convert i into 
sugar; and in many chemical processes 
this elfect is actually produced. The fol - 
lowing experiment will illustrate the law 
we have been describing. Sulphate of 
magnesia (Epsom salts) is composed of 
sulphuric acid and magnesia. If the lat- 
ter be added to the acid till it is saturated, 
it will be found that any magnesia thrown 
in the sotution afterwards will not com- 
bine with the acid, but will be precipitated 
to the bottom ; thereby showing, that only 
acertain quantity of the magnesia will 
combine with the acid to form the com- 
ound Epsom salts. 

The next law of combination is,“ that 
when two bodies combine together in any 
proportion, the resulting compound is 
always different in its nature to the sub- 
stances from which it was produced.” 
Two substances decidedly poisonous, 
when combined chemic:lly, may produce 
a compound even necessary to our exist- 
ence. In like manner, two bodies per- 
fectly innoxious in theirnatural state, may 
become an active poison when combined. 
For example: Common table salt (mu- 
riate of soda) is composed of muriatic 
acid and soda. The muriatic acid, taken 
internally, causes much agony, and ulti- 
mate death; and the caustic alkali, the 
soda, would produce effects very similar ; 
yet when combined, they produce a sub- 
stance ranking amongst the first necessa- 
ries of life; for without common salt, it 
would be almost impossible for the body 
to perform its functions in a healtby man- 
ner. As an example of poisons being pro- 
duced from the combination of substances 
which in their natural state are not inju- 
rious, we may instance the vegetable and 
animal poisons. The dreaded worali of 
the Indians, and the pestiferous und de- 
structive upas, to the influence of either of 
which, animals cannot be ex posed without 
the loss of life, are formed from the same 
elements as those which produce the lux- 
urious fruits, and the wonderful variety 
of beautiful flowers that exist in the 
countries where these poisons are found. 
In like manner the elementary substances 
that form the flesh of the deer and oxen, 
upon which man finds subsistence, are 
the same as those from which the deadly 
poison of the rattle snake is elimented ; or 
the no less dreaded virus of canine animals 
in a state of hydrophobia. Thus it willbe 
seen how Nature, out of a few simple 
elements, is able to produce such a won- 
derful variety of substances, whether the 
result of organization, or produced from 
the mineral kingdom. When, indeed, it 
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is scen how out of two or three substances, 
merely from their being combined in dif- 
ferent proportions, active poisons or nu- 
tritious food can be produced, we think 
а suflicient reason is offered for those who 
understaud nothing of the science by 
which this knowledge has been ascer- 
tained, to commence at once the study of 


chemistry. 
— 


QUERIES. 

To the Edilor of the Penny Mechanic. 
Sin,—1 should be obliged to vou, or any 
of your intelligent readers, if they can ac- 
count for the following phenomenon. On 
holding a coil of copper wire over the 
flame of some paper, the colour of the 
flame was presently changed to a beautiful 
green, which continued until the wire had 
attained a red heat, when it ceased to 
alter the colour of the flame. 

Yours truly, L. 
бїв,—1{ any of the readers of your very 
useful little paper, can answer me the 
following queries, they will very much 
oblige A WORKMAN. 
What is the best recipe for staining 
wood (furniture for instance) rosewood co- 
lour, and the method of graining the san e; 
and the best varnish for furniture во done? 
What is the best mode of French polish- 
ing, and the most approved rubber in use? 
SiR,—J. F. P. wishes to know the best 
practical way of finding the length of 
focus of convex and concave glasses. 


— — 
ANSWERS TO QUERIES. 


To the Editor of the Penny MECHANIC. 


Stuffed Animals for Specimens.—The 
animal being carefully embowelled, the 
Opening for that purpose being made in 
some place that will be out of sight; as, 
for example, under the wings of birds, 
gushes cut in the remaining flesh, and the 
brain extracted by a wire, the whole of 
the inside is washed witha ley of common 
soda, then dried with tow, and afterwards 
the inside is done over by mca is of a brush 
with Becocur's arsenical soap, which is 
prepared by melting thirty-two ounces of 
soap in a little water, adding twelve 
ounces of salt of tartar, and four ounces 
of quick-lime, then mixing with them 
thirty-two ounces of white arsenic and 
five ounces of camphor previously rub‘ed 
down with a little spirit of wine, more 
water is then added to form the whole 
intoa thin gruel. "This illinition drives 
away insects. Larger animals are usually 
skinned; the internal cavity is then filled 
with tow, shred tobacco, straw, or this 
powder tobacco, and powdered black 
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pepper, of each one pound; flowers of 
sulphur and sal prunellæ, of each eight 
ounces ; burnt alum four ounces, to which 
may be added an ounce of corrosive sub- 
limate. Fish are sometimes skinned ; the 
skin is then drawn over a mould made of 
clay, or plaster of Paris, and varnished 
with spirit varnish. False eyes are made 
for these specimens by dropping some 
black sealing-wax upon a piece of card, 
cut a little larger than the size of the na- 
tural eye. For large eyes, common gla- 
ziers’ putty may be used, and when dry 
painted of any required colour, baking is 
not only useful in fresh specimens, but it 
should be a constant practice to bake 
them over again once in two or three 
years, and to have the cases washed with 
camphoreted spirits of wine. 
J, R. Watts, M.D. 


— Ил»... 


INSTITUTIONS. 


LECTURES DURING THE WEFK. 


Londen Mechanic“ Institution, Southampton- 
buildings, Chancery-lane.— Wednesday, Aug. 50, 
Dr. Birkbeck on the Muscles and Muscular Mo- 
tion.— Friday, Sept. 1, John Hemming, esq., on 
Chemistry, at half-past eight o'clock. 


Aldersgate Street Literary and Scientific Inatite- 
tion.— Wednesday, Aug, 30, Charles Cowden 
Clarke, esq., on Early English Poetry, at eight 
o'clock. 

Eastern Atheneum, Stepney-square.— Wednesday, 
Aug, 30, no Lecture. 


Saint Pancras Institution, Colosseum House, New- 
road.— Tuesday, Aug. 29, Mr. Guthrie on the Phi- 
losophy of Language, at half-past eight o'clock. 


Westminster Mechanics! Institution, 5, Little Smith 
street. —l'hursday, Aug. 31, M. Delille on French 
Literature, at halt-past eight o'clock. 


Islington Scientific Institution, 7, Clark's-p!ace, 
High-strect.— Thursday, Aug. 31, Mr. John 
Isaac Hawkins, on the Economy of the Eyes, 
and Use of Spectacles, at eight o'clock. 


Tower Street Mutual Instruction Socictg.—Mon day, 
Aug. 18, Mr. Corcoran, Essay on Education, at 
eight o'clock. 


Finsbury Mutual Instruction Society. Tuesday, 
Aug. 22, Nomination of Officers, at eight o'clock. 


—— — 
TO CORRESPONDENTS. 


Correspondents are іп future. requested to direct 
their Letters ~ То the Editor, AT THE PRIN. 
TER S, Holloway Press, Islington.” AU commu. 
nications to be Post Paid, 

" C. B." will find an answer to suit his Query in 
our last weck’s Number. 

We f: e! ohliged 10 our Correspondent J. R. Watts,” 
for his communications, His Gas-Collecting Ар- 
paratus shall appear, 

We have inserted “ ХҮ. H. N. s“ Query again, as 
tte cannot find the anser. 

Received G. D. S. — Basilius. —L. Wallington.— 
R. O****p., 


London : Printed at tho Holloway Press, by D. A. 
DovowEv; published by BERGER, Holywell- 
Street, Strand; aud may be had of all Booksellcra, 
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PAYNE’s FLOATINGCOFFER DAM. 


To the Editor of the Penny MECHANIC, 


Tur old system in bridge building of 
employing a caisson—a floating vessel, 
the bottom of which became the foun- 
dation and received the first portion of a 
pier,—is so generally exploded that, in 
considering the merits ofany new invention 
for laying foundations under water, it is 
only necessary to compare the novel 
scheme with the present established use 
of Coffer Dams. "Those now in use ap- 
pear capable of affording all the strength 
and convenience required by the engineer 
and workmen for laying foundations under 
water, but there are two great objections 
to them; the enormous expense of their 
construction, and the loss of time in piling 
and removal. To calculate the time lost 
in removing it must be remembered that, 
where there are several piers, one Dam is 
generally taken to pieces to supply ma- 
terials for the next. One of the Dams 
lately constructed for the repair of Black- 
friars-bridge consists of about one thou- 
sand piles, constructed at the cost of about 
five thousand pounds, aud occupying 6 
months in driving, and 2 months inremoval. 
A Coffer Dam, on the principle about to be 
described, having equal and if not superior 
strength and convenience forthe workmen 
to those now in use, could be placed and 
cleared within a week from being brought 
to its location; it cuuld be removed in a 
day ortwo, and instead of costing five 
thousand pounds, might be hired at one 
hundred pounds a month, and then afford 
a handsome profit to its proprietor. 

It is proposed then, by this new Coffer 
Dam, to avoid both the great objections 
to the present system, and if it can be es- 
tablished, that both time and money can 
be saved, there can be no doubt of the 
plan being adopted, as soon as the usual 
prejudice in favour of tried means, and 
against unpractised schemes, shall have 
worn away. It may be considered pro- 
bable that more bridges, and viaducts 
over rivers, will be built for railways, and 
other improvements іп communication, 
in Europe and America, during the present 
century, then the total number now in 
use, It may also be asserted that more 
bridges would be erected if the cost of 
laying foundations under water were 
materially lessened. Payne's Floating 
Cotfer Dam, (of which the Engraving al- 
though not made to a scale, conveys a 
correct idea,) is to be built in a ship- 
wright's launching yard, in two parts, 
(to be called boats) but when floated will 
be joined in the manner hereafter. descri- 


bed, and conveyed, by a steam trg, to the 
place of its destination. Each of thetwo 
parts, or boats, of which the Dam is formed, 
is of the shape of an elongated crescent 
with the interior part cut away. When 
joined together they form an oblong, the 
length of which is twice the measurement 
of the breadth. These boats are flat-bot- 
tomed, and are built sufliciently high to 
permit their being sunk in the deepest 
river, with their upper works and decks 
standing out of the water. 

This Coffer Dam is built in two distinct 
parts for the advantage of being easily re- 
moved, without being destroyed, after а 
pier is built within it, and to afford the 
means of surrounding a pier already built, 
requiring repair or removal. The two 
boats are closed together first by means of 
ropes, running through substantia! timbers, 
or horns, (placed on the outer sides of the 
boats,) which dovetail with each other, and 
the positions of which, on the two separate 
sides of the boats, are varied, so that, as 
they float, whichever boat happens to be 
the highest in the water can be worked 
first ; one side only of each boat being sup- 
plied with the fastening tackel. This can- 
not be well explained without a reference 
to a model. When fastened by the horns, 
and the position of the dam is exactly as- 
certained, the two boats, (then being one 
machine,) are placed and sunk, by filling 
them with heavy ballast. The barges 
which carry this ballast are then fastened 
round the dam to prevent vessels from 
falling foul. The piles (twenty-four in 
number,) which are to fasten the dam to 
the bed of the river, are then driven home 
by steam power from an engine which is 
movable, on a tram way, round the decks 
of the boats; two piles being driven at 
the same time. "The piles are on the in- 
terior side of the dam, placed in iron 
sockets, at regular distances, the sockets 
being attached to the boats. The dam is 
not yet water tight: to effect this two flat 
plates, or shutters, of iron or wood, are 
put down grooves, placed at the extremi- 
ties, or joining parts of the two boats, and 
over these plates other iron shutters, of a 
half tube form, are run down, in grooves 
separate from the others, the space 
between the first flat shutters and the 
second half tube shutters being filled with 
clay, let down from the deck through a 
funnel. The inequalities to be expected 
in the bed of the river are then to be pro- 
vided against, and the dam made water- 
tight round the bottom. "This is to be 
done by a number of shutters, of iron aud 
wood, which lap over each other, and 


have handles running through sockets to 
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the deck, where they can either be driven 
home by a few strokes from a shipwright's 
mallet, or be raised from the bed of the 
river by a rope and pulley. Nothing is 
now wanting to render the dam com- 
pletely water-tight, but clay to fill up the 
interstices between the shutters and the 
sides of the boats. The following is the 
contrivance for supplying these parts 
with any quantity either of clay, sand, or 
resinous composition, "The interior of the 
dam, or inner circle of the two boats, is 
supplied with two sides; one of sheath- 
ing timbers, rendering the boats water- 
tight, of the same make as the sheathing 
timbers of a ship, with the exception that 
they are on the inner side of the frame or 
skeleton timbers instead of the outside: 
the other of sheet iron, covering the 
wooden side at such a distance as to allow 
the piles to run in their sockets, as well as 
to afford room for the frame timbers. The 
piles are of the same number as the frame 
timbers, and between each pile there isa 
space, forming & square funnel, down 
which any quantity of clay, sand, or 
resinous composition can be thrown from 
the deck. The dam is then water-tight, 
and can be pumped clear by the fixed 
pump and the movable steam engine. 

The two boats forming the dam have 
each an exterior ladder, an interior stair- 
case, and a crane; and one of the boats 
has the piling machinery, & pump and the 
steam-engine. Upper works run entirely 
round the decks, for the convenience of 
hoisting pullies and other tackle, and by 
means of the tram way on deck the steam 
engine can be removed from one pile to 
another, or from one crane to the other, 
thus performing its operations in the most 
convenient situations. 

When it is considered that the entire 
apparatus for forming the dam, driving 
the piles, making the dam water-tight, 
and pumping it clear, is brought to the 
required site in two parts only, with the 
piles for fastening down the machine in 
their regular positions, and the steam- 
engine in working order, before even the 
position of the dam is taken up, it may 
readily be supposed that the machine may 
be fixed, the piles driven, the dam made 
water-tight, and cleared for the workmen 
in four or five days. And when the whole 
is required to be removed a few hours 
will suffice to float the two boats, which 
operation will be nearly sufficient for 
raising the piles and the shutters. When 
raised, the entire dam can be taken away, 
and refixed for another pier, without ad- 
dition or repair. The objection may per- 
haps be raised that no provision is made 
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against an accidental blowing of water 
from under the boats, or when it is neces- 
sary to excavate the bed of the river, say 
ten or fifteen feet, previous to laying a 
foundation : in answer to which it is sub- 
mitted that this coffer dam, when once 
piled home, would be so firm that any 
work capable of being performed in a 
common dam would be, with less diffi- 
culty, accomplished in one on this new 
principle. The shutters, instead of being 
of the shape used in the model, might be 
made sufficiently deep, and grooved so as 
to be driven into the bed of the river to 
any required extent, after the clearing of 
the dam, and the excavation could be pro- 
gressing foot by foot as the shutters were 
driven in. 

If these dams were built on speculation, 
to let them out on hire, it would be neces- 
sary that there should be at least three, of 
different sizes, so as to supply the demand 
for such as would be suitable for rivers 
and foundations of different depths and 
breadths. 

Your obedient Servant, 
GEORGE P. PAYNE. 


DESCRIPTION OP ENGRAVINGS. 


Fig. 1. Shows the boats united, for- 
ming the Coffer Dam complete. 
Fig. 2. Shows the interior of the Coffer 
Dam. 
— "m 


IMMATERIAL CAPITAL. 
NO. III, 


Tue value of land is estimated, first, by its 
quality; secondly, by its extent. One 
man, A, has a piece of ground; it is 
small, but fruitful; he is neither rich nor 
poor. Another man, B, has land, both 
small in extent, and sterile as a rock ; he 
is a poor man. A third, C, has an estate, 
extensive and fertile as Paradise. We 
say immediately that C is a rich man. 
Each is entitled to all the productions of 
their respective allotments, and it would 
be esteemed & robbery and a brutality, 
were one B, on account of the illness and 
consequent inability of C to take his pro- 
duce to market, to offer his services, dis- 
pose of the goods, and keep for his trou- 
ble 80 or 90, or 99 per cent.; yet with re- 
spect to immaterial capital and mental 
estate, this is constantly occurring, and 
no surprise is manifested at, and no indig- 
nation shown towards, the robber. A 
noble and majestic mind is continually 
subject to similar depredations. Its fruits 
are pilfered, because its possessor cannot 
surround it with a hedge. Its beauties 
are defaced, because he is a cripple, and 
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judiciously employed and unrestrained it 
its operations, labour would be unneces- 
sary for man; but one thing is certain, 
viz. that by its instrumental ty, cramped 
and fettered as have hitherto been its ex- 
ertions, power has been multiplied, hap- 
piness has been increased, and the whole 
human raee has been signally blessed. 
The knife, the plough, the saw, the 
lathe, and the steam engine, and, in fact, 
every other improvement upon the usages 
of savage Mfe, may be considered as the 
medals of its history, and these have been 
preserved through every period of time, 
The master minds which have aderned 
the world, are the heroes that adorn its 
archives, and the mighty nations that have 
bowed beneath the universal] sway of 
utility, are the conquests that it boasts. 
Влзгисе. 


cannot arise to defend them. The value 
of his property is great, The towering 
trees, the beautiful shrubs, the delicious 
fruits, the brilliant flowers, and the spark- 
ling gems that it produces, are without 
price, yet he is frequently compelled to 
barter them for subsistence. 

The only true and proper standards for 
the determination of valae, are, Ist, The 
uses to which the commodity to be valued 
is applicable; and, 2ndly, Its relative 
plenty or scarcity. If we apply these 
tests to the kind of capital in question, 
we shall find its value to be universal, and 
that our assertions respecting it are some- 
thing more than a poetical rhapsody ; that 
they are invested (however romantic they 
may appear), with the sober attributes 
and dignity of truth. 

The task which I have undertaken of 
pointing out the uses to which immaterial 
capital is applieable, would be herculean 
and unenviable indeed, were it neces- 
sary to point to individual cases, and to 
establish the soundness of my position by 
the millions of examples which might be 
adduced. Let general principles, there- 
fore, suffice. Let us consider closely, and 
examine minutely, and we shall perceive 
that but for this property and endowment 
of superior minds, the histories of every 
empire in the world, from that of the proud 
Nimrod, to that of the eternal city, could 
not possibly have existed. The narratives 
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The benefits of General Knowledge, espe- 
cially the Sciences of Minevalegy, Geology, 
Botany, and Entomology. By the late 
RowLaND Drrnosiza.—Cleave. 

Tuis address was delivered at the opening 

of the Banksian Society of Manchester, 

which was established in January, 1829, 

for the purpose of promoting the study of 

the sciences above mentioned by the work- 
ing classes. The address contains an in- 


of various classes of mankind, would have 
born a striking resemblance to certain 
parts of De Foe’s inimitable Crusoe. Alex- 
ander the Great would have been a re- 
markably tall savage, and Archimedes 
would have built a canoe of extraordinary 
dimensions; Julius Cesar would have 
devoured more human beings than any 
other man, and Virgil would have chat- 
tered a war song in his praise, accompa- 


nied by the music of marrow-bones and 


cleavers. If, then, this capital, this pro- 


gressive principle of our nature, has 
enobled and dignified man, if it has raised 


him so pre-eminently above the level of 


the brutes that perish. If this immortal 
mind has secured such brilliant results, 
and has been applied to such important 
uses; if, in fact, it is this that enriches 
and exalts a nation more than any otlier 
thing, surely it is the interestof mankind 
to proteet and encourage its advances, to 
applaud and to honour its salient leaps ; 
to break down every obstacle that impedes 
its majestic progress, and to protect it 
from that oppression which might weaken 
and destroy its power. Yt has been as- 
serted (though 1 think that it is saying 
to mach), that by means of this capital 


teresting detail of many pleasing facts, 
and will do much, as we have no doubt it 
has already done much, towards promot- 
ing the study of them. Detrosier’s elo- 
quence and talent were never seen to 
greater advantage than when he was en- 
gaged in addressing the working classes 
on the necessity for their obtaining an ac- 
quaintance with moral and physica! 
Science; and the pamphlet before us is 
one of his most earnest appeals. It is 
full of eloquent truths, and every work- 
ing man will do well to make himself ac- 
quainted with them. Speaking of the im- 
proved intellectual condition of the people 
at the present time, compared with former 
periods, Detrosier observes, 

* The tricks and deceptions practised 
upon the weakness and credulity of man- 
kind, in former ages, would now be at- 
tempted in vain with those who have been 
enlightened by the discoveries of modern 
times; for as our knowledge increases, 
we are not only enabled more effectually 
to secure a healthful and happy state of 
existence to ourselves, but also to guard 
against and protect imposition and craft, 
though the one might have been sanctified 
by age, and the other protected by the 
suspicious influence of a name. Who, 
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that has but paid a casual visit to the 
temple of science, does not smile with 
contempt at the unfounded prognostica- 
tions of a weather-wise Moore, or feel the 
blush of honest indignation mantle over 
his face at the shameless want of principle 
which induces individuals, in the nine- 
teenth century, to outrage public decency 
by exhibiting a catalogue of the membera 
of the human body, in the order of time 
at which the planetary bodies are said to 
exert their influence upon them? Know- 
ledge is the powerful lever by which man 
bas raised himself above the level of the 
brute; and as the peges of the moralist 
and the historian amend the heart by in- 
forming the understanding, so the study 
of natural philosophy  dignifies the 
character, by increasing our powers of 
usefulness to others. Nor are the details 
ef natural philosophy less interesting than 
they are proftable and useful, Nature 
invites us, through the medium of a thou- 
sand beauties, to its study. The very 
stones on which we tread are replete 
with imstruction to the contemplative, 
whilst the grass of the field, and the ephe- 
meral being which is the cheerful recipi- 
ent of life but for a day, contribute 
alike to our instruction and delight. And 
who is it that will presume to say, that 
the study of these subjects is necessarily 
confined to any particular class of society t 
Who so hardy as to declare that an in- 
creased individual knowledge of them 
would impart to it no moral benefits? 
How striking is the difference between 
the man of intellect and the mere sensual- 
ist in the appropriation of their leisure 
hours! The one increases his means of 
happiness, and preserves his health, 
whilst the other wastes his property 
and hastens his death. One finds his 
greatest pleasure “іп holding sweet con- 
verse with the mighty dead ;" in tracing 
over the living sentiments of those great 
teachers whose bodies have long since 
mingled with the dust ; or in learning, 
with avidity and delight, the imposing 
discoveries of modern times. The other 
passes over the surface of this beautiful 
world with eyes open indeed, but seeing 
not, incapable of performing any higher 
office thau that of a mere caterer for the 
body's wants. This difference of taste, 
which principally, nay, I may say solely, 
arises from the difference in education, 
gives birth to the distinguishing opposites 
in conduct, of virtue and vice iu various 
degrees. Man, in a state of ignorance, 
becoines the dupe of artifice, the victim 
of error, and is destroyed by the opera- 
tion of those very causes whjeh would, 
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under a proper discipline, become the 
principal aids to his happiness. His 
passions and his appetites, which in a 
state of ignorance are the tempests that 
hurry his deluded bark to destruction, 
when properly directed, become the 
means of good and great actions, as they 
are the true and only sources of rational 
pleasures. er are the elements of life ; 
to destroy which ie out of our power, 
to attempt it criminal. It is perfectly 
within our power, however, to subject 
them to the dictates of knowledge and 
experience, and thus engage them in the 
cause of usefulness and virtue. They 
have long since been engaged in the cause 
of vice. The ambition of a dog-fighter 
or a pugilist differs only in its object 
from that which governed a Cesar, or 
a Buonaparte. It is precisely the same 
in its nature ; and had it been directed to 
other and more worthy objects, might 
have produced a Lock, a Milton, or a 
Franklin. Strong natural powers are the 
sources of strong natural passions, which 
seek, as.naturally as the eagle seeks 
the sky, or rests him on the towering and 
lofty rock, ebjects calculated to call forth 
the exertion of their energies, and on 
which they can rest with self-satisfaction. 
These are the strong and restless spirits of 
the age, that be active in vice or virtue; 
that they have not been engaged in the 
cause of the latter is the fault of circum- 
stances rather than of themselves. Were 
the thinking powers of the! poor man 
properly cultivated in youth, were his 
energies properly directed, and his pride 
engaged in the love of that distinction 
which arises from the possession of know- 
ledge, how different would be the conduct 
of thousands who are lost to a sense of 
their degraded situation, because they 
have never been elevated above it. 


— Баз». 


To the Editor of the PENNY MECHANIC. 


SiR,—Allow me, through the medium of 
your very useful publication, the Panny 
Mecuanic, to ask your readers to imagine 
themselves seated quietly to witness the 
approach of the devil, (nay, don't start), 
with flames of fire issuing from his nos- 
trils, eyes, and mouth, accompanied by all 
the fiends, furies, and imps of hell in his 
train ;—let them suppose his approach frum 
the depths of hell, through a subterranean 
cavern flaming with fire;—let them also 
imagine his first approach to be accompa- 
nied with a thrumbing noise, gradually 
increasing to a thundering rattle ;—let 
them imagine, likewise, his entering open 
space from the depths of a horrible taming 
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cavern, with his jaws wide open (о devour 
and destroy the whole of the creation, the 
noise increasing ; then, again, let them 
suppose him and his train stopping to vent 
his rage and fury on a particular part of 
the world, while a part of his train move 
off to commence other ravages;—-I say, 
let your readers imagine all this, and they 
will have a very faint idea of the horrible 
and terrific appearance of the approach 
of the steam engine and train issuing from 
the tunnel beyond Chalk Farm, at about a 
quarter past eight o'clock at night, and its 
arrival at the station near the canal. I 
suw the arrival last night, and must say it 
was the most graud, awful, horrible, and 
terrific sight I ever saw. 
I am, Sir, yours respectfully, 
Aug. 10, 1837. W. H. 


P.S. This extraordinary spectacle may 
be seen to advantage about two hundred 
yards from the tunnel on the side next 
Chalk Farm, and close down to the boun- 
dary wall. j 

— > 


BIOGRAPHICAL SKETCHES. 


ALEXANDER WILSON. 
(Continued from page 29.) 


At the close of the year 1805, he made 
an unsuccessful attempt to be appointed 
io take part in an exploratory expedition 
which the American government was then 
Bbout to send to the valley of the Missis- 
sippi. He addressed his application on 
this occasion to President Jetferson stating 
to that functionary what he had done in 
the prosecution of his intended work on 
American ornithology, and representing 
the advantages which the being permitted 
to accompany the party would afford him 
in furthering: his views. To this com- 
munication, from what cause is now un- 
known, he obtained no reply, and of 
course did not join the expedition. Soon 
after this more cheering prospects pre- 
sented themselves to the enterprising 
ornithologist. А Mr Samuel F. Bradford, 
а publisher in Philidelphia, who was 
about to print an edition of Rees’ Cyclo- 
p:cdia, engaged Wilson, on what the latter 
himself called liberal terms, to superintend 
the publication of that work. But this 
connection presented another inducement 
to Wilson, and one which had infinitely 
greater attractions for him than any which 
related to his own personal advantage. 
This was the prospect it afforded him of 
procuring a publisher for his work, and 
so far he was not disappointed. On his 
explaining the nature and object of his 


undertaking, Mr. Bradford readily con- 
sented to be his publisher; and in Sep- 
tember 1808 the first volume of ** American 
Ornithology " appeared, one of the most 
splendid books by fur which had then 
emanated from the American press; but 
unfortunately the price was, though 
necessarily, much too high for a country 
comparatively in its infancy, and which 
had not then had time to turn its attention 
to the arts or sciences, or to acquire a 
sufficient taste for them to encourage such 
an expensive appeal on their behalf. The 
price of the work, when completed, 
was to be 120 dollars. It is not therefore 
at all surprising to find, that, even a con- 
siderable time after its publication, its 
ingenious, but in this respect certainly 
injudicious author, ceuld only boast of 
forty-one names on his list of subscribers. 
This number, however, he afterwards in- 
creased to two hundred and fifty, by 
travelling through the country, and visiting 
the different towns in quest ef patrons ; 
but these, he himself says, were obtained 
“аба price worth more than five times 
the amount ;" and they no doubt were 
so, if wounded feelings, fatigue of body 
and mind, end all the humiliations to 
which such a mission must of necessity 
have frequently subjected him, be taken 
into the account. From this tour he re- 
turned to New York in March 1809. 

Two hundred copies only of the first 
volume of the Ornithology had been 
printed, but it was now thought advisable 
to throw of three hundred more, which 
was accordingly done; and in the mean 
time, Wilson assiduously employed him- 
self in preparing the second volume for 
the press, yet although he had neither bene- 
fited to the extent of a single dollar by the 
publication of his work, nor was likely to 
do во. The second volume appeared іп 
1810; and immediately after its appear- 
ance, the author set out en another tour in 
quest of support and patronage. This 
time he penetrated into the western parts 
of the states, or valley of the Ohio and 
Mississippi. At Pittsburg, he succeeded 
beyond his expectations in getting sub- 
scribers ; and after ascertaining that the 
roads wére such as so render a land jour- 
ney impossible, he bought a small boat, 
which he named the Ornithologist, iutend- 
ing to proceed in it down the Ohio to 
Cincinnati, a distance of more than five 
hundred miles. Some advised him not to 
undertake the journey alone; but he 
made up his mind, and only waited, ex- 
ploring the woods in the interval, till the 
ice had left the stream. 

( To be continued. ) 
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THE CHEMIST. 


LAWS OF CHEMICAL COMBINA- 
TION. 


ATOMIC THEORY. 


Атпосся, as we have shown in our 
former paper, the great variety of animal, 
vegetable, and mineral productions on the 
earth are all composed of a few simple 
eliments, a list of which will be found in 
our 42nd No., yet it is an important law 
of chemical combination, “ that these bo- 
dies can combine together only in a few 
proportions.” Thus oxygen will only 
form one compound with zinc, and two 
with hydrogen. Other bodies unite in 
three, four, five, and even six proportions. 
The latter is the greatest number known, 
though there is nothing in the nature of 
things to prevent one substance forming 
more numerous compounds, Thisdoctrine 
wasstrongly opposed some years back by 
the celebrated chemist Berthollet. He 
maintained, * that within.certain limits, 
bodies had a tendency to unite in all pro- 
portions ; that combination was never de- 
finite and invariable, except when rendered 
so by the operation of accidental extra- 
beous causes. These influencing eircum- 
stances are cohesion, crystallization, in- 
solubility, elasticity, and the like. Thus, 
according to Berthollet, sulphate of ba- 
rytes is composed of 40 parts of sulphu- 
ric acid and 78 of baryta, not because those 
Substances are disposed to unite in that 
ratio, rather than in any other, but be- 
cause the compound so constituted has a 
greater cohesive power. These opinions, 
which, if true, would shake the whole 
science of chemistry to its foundation, 
were founded on observation and experi- 
ment, backed by all the ingenuity of that 
highly-gifted philosopher. They were 
ally and successfully combated by Prout, 
in several papers published in the Journal 
de Physique, wherein is proved, that the 
Metals were disposed to combine with 
oxygen,and with sulphur, only in one or 
two proportions, which were definite and 
invariable. There are some phenomena 
Which may be regarded as exceptions to 
the law now stated ; those instances, 
namely, in which combination appears to 
take place, within certain limits, in every 
Proportion, The most common examples 
ofthe kind, are the solution of a salt in 
water; the combinations of silica with 
the alkalies in the manufacture of glass ; 
and the union of the metals with one an- 
other by fusion. It is exceedingly ques- 
tionable, however, whether these ex- 
ceptions are not rather apparent than real; 
for it is probable that the apparent variety 


of the proportion arises from the mixture 
of the compounds with each other. 

The last important law we shall notice, 
has not been discovered many years, but 
it has already given an extraordinary de- 
gree of exactness to the science, particu- 
larly in analysis, and promises to do much 
towards explaining many phenomena, of 
the cause of which we are at present in 
ignorance. It was first noticed by Dr. 
Daiton, that a certain quantity by weight 
of one simple substance, will only com- 
bine with a certain quantity by weight of 
another, and from this he was led to con- 
clude, that the atoms of different sub- 
stances were by different weights. Pur- 
suing his inquiries, he found, that if he 
aflixed an imaginary weight to the diffe- 
rent atoms, that when they combined in 
one or more proportions, the quantity 
combining must be a multiple of some 
simple whole number. This will be better 
understood from the following table, 
wherein an atom of hydrogen is supposed 
to bel, oxygen 8,and nitrogen 14, the real 
atomic numbers, as may be seen by refer- 
ring to page 15, Vol. 2. 

Water is composed of Hydrogen 1 Oxygon 8 

Deutoxide of hydrogen do. 1 do. 16 


Hyposulphurous acid... Sulphur 16 do. 8 
Sulphurous acid ......... do. 10 do. 16 
Sulphuric acid. do 16 do. 24 
Nitrous oxide ............ Nitrogon 14 do. 8 
Nitric oxide. .. do. 14 do. 16 
Hyponitrous acid ...... do. 14 do. 2t 
Nitrous acid... do. 14 do. 32 
Nitric acid .............. do. 14 do. 40 


It will be perceived, that in all these 
compounds, the numbers denoting the 
oxygen, which is attached to a given 
weight of the same base, bear a very sim- 
ple ratio to one another. The deutoxyde 
of hydrogen contains just twice as much 
oxygen as the water does. The oxygen 
in the compounds of nitrogen and oxygen, 
is in the ratio of 1, 2, 3, 4, and 6. We 
must, therefore, regard it as a general 
law, the enunciation of which is us fol- 
lows :—When one body A unites with 
another body B, in two or more propor- 
tions, the quantities of B are multiples by 
a simple whole number of the, smallest 
quantity of В, with which A can unite.* 
It is often called the law of multiples, or 
of combination in multiple proportion, and 
is the groundwork of what is terined the 
atomic theory. 

Having ascertained the facts we have 
just described, Dr. Dalton, іп а series of 
very beautiful experiments, proceeded to 
determine the weights of the atoms of dif- 
ferent simple substances. Hydrogen be- 


* Dr. Turner, 
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ing the lightest, he called its weight 1, 

oxygen being eight times heavier, its 

atomic number was 8; and во on, with the 

different simple substances, a list of 

which, with their atomic numbers, will 
be found at page 15. 

In a future Number we will describe 
the manner in which a person who under- 
8tands the atomic theory, can easily deter- 
mine the composition of any compound 
body ; and point out how some apparent 
exceptions to the theory are explained. 

— ЬЬ 

To Engrave Figures on Glass. — Cover 
one side of a flat piece of glass, after hav- 
ing made it perfectly clean, with bees' wax, 
and trace figures upon it with a needle, 
taking care that every stroke cuts com- 
pletely through the wax. Next make a 
border of wax all round the glass, to 
prevent any liquid when poured on from 
running off. Now take some finely pow- 
dered fluate of lime (flour spar), strew it 
evenly over the glass plate (upon the 
side), and then gently pour upon it, so as 
not to displace the powder, as much sul- 
phuric acid, diluted with thrice its weight 
of water as is sufficient to cover the pow- 
dered fluor spar. Let every thing remain 
in this state for three hours, then remove 
the mixture, and clean the glass by wash- 
ing it with oil of turpentine. The figures 
which were traced through the wax will 
be found engraved on the glass, while the 
parts which the wax covered will be un- 
corroded. Rationale: The fluate of lime is 
decomposed by the sulphuric acid, and sul- 
phate of lime is formed. The fluoric acid 
disengaged in the gaseous state, combines 
with the water that diluted the sulphuric 
acid, and forms liquid fluoric acid by 
which the glass is corroded. 

J. R. Warrs, M.D. 


— — 
QUERIES. 
To the Editor of the Penny Mechanic. 


Sır, —Can you, or any of your Correspondents, 
inform me, through the medium of your valuable 
Magazine, how those alum baskets, that are used 
as chimney ornaments, are made. An answer in 
an early number will oblige 

A Constant READER. 


81n,—I shal) feel obliged if I сап be informed 
how the nitro-muriate of gold is made, or where I 
ean buy it; also the most approved way of polish- 
ing, glazing, and blueing of light steel. 
Your obedient servant, W. W. 


— — 
ANSWERS TO QUERIES. 


Varnish for Coloured Drawings—We think the 
following will answer “ Notiveb's" purpose :—Ca- 
nada balsam, one ounce; oil of turpentine, two 
ounces; size the drawings first with a jelly of 
isiyglass, and when dry, apply the varnish, which 
will make them resemble oil paintings. Ew 

J. R. W. 


Exhibition of l'odine.—Put two or three grains of 
this substance in a small glass tube, which is to be 
hermetically sealed; if it is then gently heated 
by holding it over a lamp, the iodine is converted 
into a beautiful violet-coloured vapour EY 


To the Editor of the Penny Meckemic. 


Бік,-Тһе London Electrical Society, to which 
your Correspondent in No. 42 alludes, held their 
last meeting for the season оп the 12th of August 
last, when they adjourned until the 7th of October 
next, when the regular weekly meetings will be 
resumed. Although the Society has only been 
established about three months, the meetings have 
been so numcrously attended, that the Committee 
are now making arrangements for greater accom- 
modation, which, when announced to the Society, 
I will take an early opportunity of making you 
acquainted with. The meetings have hitherto been 
held at the Laboratory of Science, Lowther Arcade. 

I am, Sir, your obedient scrvant, 54 


— — 


INSTITUTIONS. 


LECTURES DURING THE WERK. 


London Mechanics’ Institution, Southampton- 
buildings, Chancery-lane.— W. y, Sept. 6, 
Quarterly General Meeting; Friday, Sept. 8, 
John Hemming, esq., on Chemistry, at half-past 
eight o'clock. 

Aldersgate Street Literary and Scientifie Instita- 
tion. — Wednesday, Sept, 6, Charles Cowden 
Clarke, esq., on Early English Poetry, at eight 
o'clock. 

Eastern Athencum, Stepney-square.— Wednesday, 
Sept. 6, Quarterly General Meeting, at eight 
o'clock. 

Saint Pancras Institution, Colosseum House, New- 
road.— Tuesday, Sept. 5, Mr. Jones, on the Lr 
sical Constitution of Man, at half-past eight 
o'clock. 

Westminster Mechanics! Institution, 5, Little Smith 
street.—Thursday, Sept, 7, Dr. Frith, on the 
Anatomy and Physiology of the Eye, at half- 
past eight o'clock. 

Tower Street Mutual Instruction Society.—Monday, 
Aug..18, Mr. Sherman, an Essay on the Beau- 
tics of Dramatic Authors, at half-past 8 o'clock. 


Finsbury Mutual Instruction Society.— Tuesday, 
Sept. $, Mr. Gregory, on Botany, at half. past 


eight o'clock. 
Я —— — 
TO CORRESPONDENTS. 
Correspondents are іт future requested to бітем 
their Letters “То the Editor, AT THE PRIN. 
TER'S, Holloway Press, Islington." ЖИ commu- 
nications to be Post Paid. 


| This Number із accompanicd by the Түйе and Indes, 


every purchaser of which ts entitled to а splendid 
Frontispiece, &c., to Vol. J. 

“ Everpoint's" parallels are ingeniousiy contrived ; 
his letter shall appear soon. 

* Wallington's" drawing is in the engracer's hands. 

We will endeavour to find room ſor Georgius, if 

ssible, меге week. 

“ k O. % % .“ We hace had so many communica- 
tions on “ Cheap Electrical Apparatus,” ikat we 
cannot find room for all. As our Correésponident’s 
plan seems both simple and cheap, We will en- 
deavour lo find room for it shortly. 


London: Printed at the Holloway Press, by D. A. 
DouuNEYv; published by BkkGxR, Holywell- 
street, Strand; and may be had of all Booksellers, 
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APPARATUS FOR MAKING AND 
COLLECTING GASES. 
To the Editor of the Penny Mechanic. 


Fig. 1 represents a glass bottle with 
two necks, one of which has a glass stop- 
ple fitted to it by grinding. This utensil 
is employed when a gas is to be obtained 
without the aid of heat. The materials 
which are to afford the gas are put into 
the bottle. The solid part being broken 
into small pieces to facilitate chemical 
action, and the liquid being poured 
through a funnel to avoid soiling the neck 
of the bottle. The stopple is then inserted 
in the neck to which it is fitted, and the 
gas, as it forms, escapes through the'neck 
that remains open. Now in order to con- 
vey the gas thus evólved into a proper re- 
cipient, the instrument represented by 
Fig. 2 is employed. This is a bent glass 
tube, with one end closely fltted in a cork 
that fits the open neck of the bottle, Fig. 1. 
This tube is fixed in its proper place be- 
fore the materials for evolving the gas are 
put in the bottle, and if itis thought neces- 
sary, the junction is luted. The gas, 
therefore, when formed, escapes from the 
open end B, of this tube. 

For procuring the gases that are pro- 
ducible by the aid of heat, the retort, Fig. 3, 
is generally employed. The materials are 
inserted through the tubulare (or opening 
at the top of the body of the retort), 
which is then closed by a glass stopple, 
and the round ‘part of the retort (which 
must be very thin, in order that it may 
bear the application of heat) is then placed 
in one of the rings of a lamp-furnace over 
alamp giving a gentle heat. The mate- 
rials will then give out the gas, which 
of course escapes through the neck B of 
the retort. In many cases a Florence 
flask, with a cork perforated by a bent 
glass tube, or even by a thin pipe, will 
serve instead of a retort, and is much 
cheaper. 

For receiving the gases, glass jars of 
various sizes and shapes, as Figs. 4 and 5, 
are indispensable. 

To contain these jars when in use, the 
pneumatic trough, Fig. G, is required. 
This isa strong square water-tight wooden 
box, the internal dimensions of which are 
аз follows:—depth 8 inches, length and 
breadth each 16 inches; a shelf 16 
inches long, and 8 inches wide, having 
four holes cut in it, as is represented in 
the figure, is fixed in one side of the in- 
terior of the trough at such a height, as to 
leave a space of two inches and a half be- 
tween its top and the top of the box Fig. 7, 
is a section of the box; А is the body or 
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open part of the trough; B is the shelf; 
E and F are two glass jars inverted over 
two holes E and p, made in the shelf, 
When the pneumatic trough is used, water 
must be poured into it, till it rises about. 
one inch above the upper surface of the 
shelf, to fhe point marked c in Fig. 7. 
When the glass jars Е and r, Fig 7, or any 
other vessels open only at one end, are 
plunged under water and inverted after 
they are filled, they will remain full, not- 
withstauding their being raised out of tbe 
water, provided their mouths be kept im- 
mersed ; for in this case the water in the 
jar is sustained by the pressure of the at- 
mosphere in the same manner as mercury 
in & barometer. The jars are to be thus 
filled and placed mouths downwards upon 
the shelf over the holes, and the necks of à 
retorts, or the ends of tubes from which ' 
gases are evolved, are directed below the 
holes under the jars; then the gases, as 
they issue forth, rise in bubbles through 
the holes, enter the jars, driving thence 
the water, and occupying its place. When, 
therefore, the jars are thus emptied of 
water, they are filled with gas. When it 
is necessary, in order to make room on 
the shelf of the trough, to move some of 
the filled jars off it, proceed tlius :—if the 
jar to be removed has a wide mouth, it 
must be gently slid off the shelf into a flat 
dish filled with water; but if the jar has 
a narrow moutb, all that is necessary is to 
insert in its neck, while it remains under 
water, a ground glass stopple, or a good 
cork. Some gasses, such as oxygen, шау 
be kept in common wine bottles for seve- 
ral months, secured merely by corks. 
J. К. Watts, M.D. 


— o — 
PARALLEL RULES, FOR DRAWING 
PERSPECTIVE LINES. 
To the Editor of the Penny Mecnanic. 


S18,—I send you the drawing of a pair 
of parallels with which I draw perspec- 
tive lines, where the required points are 
a great distance off. One side of the rule 
has u groove in it, where the rivet of the 
connecting brace should be; to the brace 
is attached a slide fitting the groove tight- 
ly; now if it is fixed a short distance out, 
it will draw lines converging to a centre 
at a great distance; and if fixed at a 
greater, will draw them to a nearer point. 
At the end of the rule having the groove, 
is riveted a head, just loose enough to 
allow it to move easily round ; this is kept 
down the edge of the drawing board, as is 
а T square; the head being moveable. 
allows the lower rule to be laid to апу 
line; aud then, by moving the upper oue 
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to the place wanted to draw the next, it 
will draw it perspectivcly ; the head hav- 
ing the effect of keeping the rules always 
the same distance from the centre. Stops 
must be placed to prevent the brace nearest 
the end from passing right angles, when 
the rules are extended open, and the other 
descending more than at right angles with 
the slide. 
— -—— 
WATER POWER. 

The {mportant discovery of a new ap- 
plication of water power, which is likely 
to be attended with the most important 
consequences, has been lately made by a 
tradesman in this town. Like all truly 
valuable discoveries, it is distinguished 
alike for simplicity and efficiency. It 
consists of a cylinder and a piston similar 
to those employed in a steam-engine. То 
the cylinder there are two entrance and 
two discharge pipes, one of each oneither 
side of the stuffing-box of the piston. The 
same turn of the cock that limits the wa- 
ter into the one part of the cylinder opens 
the discharge pipe in the other, and thus 
а vacuum is formed. To work this, ad- 
vantage is taken of the pressure of Shaw's 
Water, the height of the reservoir of which 
gives it a force of 60lb. to the inch in the 
lower parts of the town. A short time 
ago we witnessed an experiment with a 
cylinder two inches in diameter, worked 
with a jet of water somewhat less than a 
quarter of an inch in diameter, and the 
piston, although loaded with 14 cwt., rose 
and fell six times in the minute. Iu this 
case the entrance and discharge pipes 
were equal in size, and the cylinder was 
placed in a vertical position, Since then 
the discoverer has had another model 
made with the cylinder laid horizontally, 
and with the discharge pipes nearly three 
times as large as the entrance ones, and 
by this means the motion was increased to 
20 double strokes in the minute.— Greenock 
Adtertiser. 

— — 


INJURIOUS OCCUPATIONS.: 


In our last volume the interesting ques- 
tion, “ Whether any trades are so inju- 
Tious to the health of those employed in 
them that they ought to be discontinued ?” 
was discussed in two articles by an Ame- 
rican writer. In addition to the list of 
unhealthy trades there given, we subjoin 
the following account of a very distressing 
evil that afflicts one class of workmen, and 
for which at present there is no effectual 
remedy. The ingenuity of man can never 
be employed in a better way than in de- 
vising means for removing the sufferings 
9f his fellow creatures ; and we hope the 
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following statement may be productive of 
some good, by drawing the attention of 
ingenious men to the subject. 

The knife-grinders of Sheffield are ex- 
posed to great danger from the breaking 
of the stones on which the knives are 
ground, but they have to do with a more 
insidions and not less fatal enemy, in the 
continual inhalation of minute particles of 
dust and ferruginous matter evolved from 
the stones, more especially during the 
process of what is called dry-grinding. 
The fork and needle grinders, therefore, 
who use no water upon their stones, and 
whose faces are constantly enveloped in 
this deleterious atmosphere, are most com- 
monly the victims of this evil. The per- 
nicious effects of the contact here alluded 
to manifest themselves in a complaint 
known as “ the grinders’ asthma,” the 
occurrence of which is so certain, and 
the progress so unrelenting, that in a body 
of men consisting of several thousands in 
a single town, very few of them arrive at 
the age of forty-five! Indeed, among the 
fork-grinders, it is very rare to meet with 
an individual thirty-six years old, espe- 
cially since the grinding has been so ge- 
nerally transferred from the water to the 
steam wheels. In the former of these, the 
men worked in large lofty rooms, which 
did not contain more than six or eight 
stones, were open at the roof, often with- 
out windows, and generally with the large 
cog-wheel in the inside; thus, such a com- 
plete circulation of the air was effected, 
that the small quantity of dust raised from 
these few stones was soon carried away. 
Moreover, for several months during each 
summer they could not work more than 
four or five hours a day, owlng to a scar- 
city of water. With the steam engine а 
very important change has been intro- 
duced : the grinder now works in a small, 
low, glazed room, where there are ten or 
twelve stones, and the doors and windows 
kept almost constantly shut; hence, while 
a greater quantity of dust is evolved from 
so many stones, there is a proportionately 
less circulation of air to carry it away. 
Nor does the perpetual operation of the 
steam-wheel admit any of those seasons 
of relaxation for the recovery of health 
which occurred under the old system. 
To diminish or disarm this dreadful evil, 
various plans have been proposed ; such 
as, that the grinder should wear about his 
neck a suit of magnets; these, although 
they collected a sufficiency of the metallic 
particles to exhibit the danger in all its 
hideousness, did not affect the stone-dust, 
To meet this remaining evil, a gauze cover 
for the mouth was added ; the inconve- 
nience, however, of these schemes, to say 
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nothing of their Inefficiency, formed a suffi- 
cient obstacle against their general adop- 
tion. It must be added, however, that 
much praise is due to Mr. J. H. Abrabam, 
an intelligent Sheffield gentleman, for the 
numerous magnetical experiments which 
he undertook in order to bring to perfec- 
tion this method, and which certainly 
drew the attention of the public and sci- 
entific bodies in a particular manner. The 
Society of Arts awarded to Mr. Abraham 
a medal for his investigations on this sub- 
ject. The most successful apparatus for 
abating this danger hag been invented by 
а- person of the name of Elliott, whose 
ingenuity haslikewise, very properly , been 
ewarded by the gold Vulcan medal of the 


Society of Arts. Mr. Elliott's contrivance. 


consists simply of & long box or wooden 
chimney, placed opposite to, and partially 
covering the stone in front, while the other 
extremity is carried through an aperture 
in the wall: in this arrangement it is 
found that such a current of air is excited 
һу the mere revolution of the stone as to 
carry the dust evolved therefrom through 
this funnel, whence it may sometimes be 
seen issuing at the outside of the building. 
It might naturally be thought, as human 
life is generally so highly prized, that no 
inconvenience would be thought too great 
to be submitted to when its preservation 
and protraction are the reward, . But al- 


- though these grinders have certain disease. 


and premature death before them, yet, as 
these eflects are not instant nnd obvious 
in their approach, not only are the trouble- 
some wire masks and magnetical collars 
discarded, but the more simple and less 
inconvonient contrivance sbove described 
too often lost sight of! Persons employed 
in fire-zilding, and others who use mer- 
сагу аге, it has been observed, compelled 
by the intolerable evil of sore mouths, 
&c., fo take the necessary precautions 
against the effect of noxious fumes ; but 
the grinders, stimulated by no such im- 
mediate intimations of an attack on the 
coustitution hardly less fatal, seem to set 
remote consequences at defiance; as if 
they considered that, since the sum of 
life must be discounted so largely, it mat- 
ters but little whether the amount be paid 
by iustalments, or altogether at the last.— 


enc o i 


Fu the Editor of the Penny MECHANIC. 


Бін,-І beg to call your attention to the 
following lines. 1 some time ugo wrote 
vou а letter upon Perpetual Motion, but 
by some mistake a wrong one was sent. I 
write this to vindicate my character. Your 
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correspondent, “ Jack's Brother,” is quite 
mistaken from beginning to end; but if a 
person reads it and takes it in theintended 
sense, he will find what a bungle Jack's 
Brother" makes of it, and in the last he 
calls me an entranced and visionary seer. 
Now, let me ask, is chia dropt language ? 
The reason I did not write before is, that 


J have been occupied on urgent business ; 
nor should I have written at all had not 


some friends advised me to do во. Hoping 
that his future letters will be couched in 
milder terms, I shall not enter into it fur- 
ther, but remain, yours truly, 

Z. W1e0. 


— — 


BIOGRAPHICAL SKETCHES. 


ALEXANDER WILSON. 
(Concluded from page 38.) 

The time arrived for his departure on this 
inland voyage. His provision consisted 
of some biscuit and cheese, and a bottle 
of cordial, given him by a pentleman in 
Pittsburg ; one end of the boat was oc- 
cupied by his trunk, great coat, and gun; 
and he had a small tin vessel, with which 
to bale his boat, and to drink the water 
of the Ohio. Thus equipped, he launched 
into the stream. The weather was calm, 
and the river like a mirror, except where 
fragments of ice were floating down. His 
heart expanded with delight at the novelty 
and wildness of the scene. The songs of 
the red-bird in the deep forests, the smoke 
of the various sugar-camps rising gently 
along the mountains, and the little log-huts, 
which here and there opened from the 
woods, gave an appearance of life to a 
landscape which would otherwise have 
been lonely and still. Не could not con- 
sent to the slow motion of the river, 
which flowed two miles and a half an 
hour; he therefore stripped himself for 
the oar, and added three miles and @ half 
to his speed. Our traveller’s lodgings 
by night were less tolerable than his 
voyage, ав he went down the desolate 
stream. The first night was passed in а 
log-cabin, fifty-two miles below Pittsburg, 
where he slept on a heap of straw. 

Having reached Cincinnati, he there 
got a few subscribers for his work, and 
then proceeded to Louisville, where he 
sold his hoat. He next walked a distance 
of seventy-two miles to Lexington, whence 
he travelled to Nashville, exploring on 
his journey some of the remarkable 
caverns of Kentucky. He had thoughts 
of extending his tour to St Louis; but 
after considering it would detain him à 
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month, and add four hundred miles to | some time before his death, less charac- 
his journey, without perhaps adding a | teristic of his amiable nature and deep ad- 
single subscriber to his list, he gave up | miration of the works of his creator. 
the plan, and prepared for a passage' This wish was, that he might be buried 
through the wilderness towards New | where the birds might sing over his grave.— 
Orleans. He was strongly urged not to | Chambers’ Educational Course. 
undertake it, and a thousand alarming à 
representations of hardship and danger О 
Were get before һїт; but, as usual, he COAL. 
Rave fears to the winds, and quietly made | To the Editor of the Penny МЕСНАМІС, 
Preparations for the way. Не set out on Stm, —I take the liberty of sending the 
the dth of May, on horseback, with a pis- | following extract which may most pro- 
tol in each pocket, and a fowling-piece | bably be useful to some of your nume- 
belted across his shoulder. During this | rous correspondents :— 
adventurous journey he suffered severely * Vegetable coal is commonly distin- 
from the heut of the sun, and all the | guished by the name of charcoal. The 
changes of the weather. His exposure | word coal is almost exclusively applied 
by night and by day brought on an illness, | to denote mineral or pit coal; of this 
Which he with difficulty surmounted. Не | there are many varieties, respecting which 
d occasion to travel among the Indians, | much information may be derived from 
Who, it seems, treated him with great | the Mineralogy of Kirwan. The Leygis- 
kindness; and though dreadfully worn | lature, however, distinguish only two 
out with fatigue, he enjoyed the journey | kinds relating to the duties payable 
very much; Не reached New Orleans thereon; namely, culm and caking coal; 
on the 6th of June, and shortly embarked | the former does not consolidate by a kind 
In а vessel for New York, and from thence | of fusion into large masses when heated 
* proceeded to Philadelphia, where he | as the latter does, and cannot therefore 
arrived on the 2d of August 1810. be applied to such a variety of uses. 
While sitting one day with a friend, he Pit coal is usualy found in strata In 
caught a glimpse from the window of а | the earth, almost always in mountains of 
rare bird, for which he had long been grit. It appears to be a general opinion 
vainty looking out. The instant he saw | that this substance owes its origin to the 
it, he seized his gun, rushed out of the | decomposition of vegetable bodies; and 
use jn pursuit of it, aud after an arduous | indeed, when we attend to the infammable 
chase, during which he swam across a | substances found in the earth, or ia the 
river, succeeded in killing it; but he suc- | mineral kingdom, we may pereeive that 
ceeded at the expense of his life. Не | very few, and most probably none of them, 
Caught a violent cold; this was followed | can be truly said to belong to it, but have 
by dysentery; which carried him off after | been elaborated in the bodies of animals 
an illness of ten days’ continuance. He | ог vegetables. From the turf that is 
died on the morning of the 23d August | pared frum the surface of the earth and 
1813, in the forty-seventh year of his age, | owes its inflammability to the roots of ve- 
and was buried іп the cemetery of the | getables which are mixed with it, we may 
Swedish church, in Southwark, Philadel- | descend to the peat, or black earth of the: 
Phia, A plain marble monument, with an | moors, in many specimens of which vege- 
inscription, intimatiug his age, the place | table remains are still perceptible, though 
and date of his birth, and of his death, іп most they appear to have lost every 
marks the place of his sepulture. appearance of their organic texture; their 
Wilson had completed the seventh | oilyandinfülammable nature only remaining 
volume of his Ornithology before he died, | aud thence the transition to pit coal is 
and was engaged, when seized with his | easy ; for if we reflect on the vast revolu- 
last illness, in collecting materials for the | tions whichsthe earth has certainly un- 
eighth. At this he laboured with an as- | dergone through a long course of ages, 
siduity and unintermitting industry which | by means of which its surface has been 
called forth the remonstrances of his | broken, displaced, and inverted, from the 
friends. His reply, while it seems to in- | actions of floods, earthquakes, and the 
dieate a presentiment of his premature | great convulsions of nature, caused by 
fate, is at the same time characteristic | volcanic eruptions, it will be no impro- 
of his extraordinary enthusiasm and dili- | bable infereuce that the thin, though 
gence, **Life is short," he would say | extensive strata of pit coal, as well as 
on these occasions, “and nothing can be | the exudatious of naptha and their modi- 
done without exertion." Nor is a wish, | fications, have all arisen from the burying 
which he repeatedly expressed to a friend | uf extensive woody tracks of the surface, 
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such as are common in all uncultivated 
countries ; and this probability will be 
reduced to a certainty when we advert to 
the naturality of pit coal, which is met 
with in ull the various states of transfor- 
mation. Whole trees are converted into 
pit coul in such quantities together as to 
exhibit entire forests, in which tlie roots, 
trunks, branches, bark, and even species 
are discernible. Coal pits and slate 
quarries exhibit innumerable marks of 
impression of leaves and other indications 
of their vegetable origin, and the analysis 
of this combustible substance tends still 
farther to confirm this truth. On the 
other hand, if we attend to such inference 
as chemical theory might point out from 
the facts around us, we shall see how 
small the probability is that the mineral 
kingdom should, after a certain limited 
time, contain inflammable bodies if they 
were not occasionally thrown into it in 
consequence of the operations carried 
within organized substances; for all in- 
flammable bodies if the tending to decom- 
pose the oxygen of the atmosphere would, 
in process of time, reverse to the class of 
inflammable bodies, particularly of the ve- 
getable kind, did not they tend to disen- 
gage the oxygen again and render bodies 
combustible which were not во when they 
became parts of those substances.” 
Yours truly, 
2. W 100. 


—— — 


MISCELLANIES. 


Steam and Hand Looms.—The blessings 
which physico-mechanical science has 
bestowed on society, and the means it 
has still in store for ameliorating the lot 
of mankind, have been too little dwelt 
upon; while, on the other hand, it has 
been accused of lending itself to the rich 
capitalist as an instrument for harassing 
the poor, and of exacting from the opera- 
tive an accelerated rate of work. It has 
been suid, for example, that the steam en- 
gine now drives the power looms with such 
velocity as to urge on their attendant 
weavers at the same rapid pace; but that 
the handweaver, not being Subjected to 
this restless agent. can throw his shuttle 
aud move his treddles at his convenience. 
There is, however, this differenc in the 
(wo cases, that in the factory, every mem- 
ber of the loom is so adjusted, that the 
driving force leaves the attendant nearly 
nothing at all to do, certainly no muscular 
fatigue to sustain, while it procures for 
him good, unfailing wages, besides a 
healthy workshop gratis: whereas the 
non-factory weaver, having every thing to 
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execute by muscular exertion, finds. the 
labour irksome, makes, in consequence, 
innumerable short pauses, separately of 
little account, but great when added to- 
gether; he earns, therefore, proportionally 
low wages, while he loses his health by 
poor diet and the dampness of his hovel. 
—Ure's Philosophy of Manufactures. 

(Dr. Ure’s well known partiality for the 
factory System hus induced him in the 
work above quoted from, greatly to under- 
rate the evils, and, we think, exaggerate 
the advantages of the system. The healthy 
workshops were rather differently de- 
scribed by the witnesses before the Fac- 
tory Commissioners, to what they are in 
the above extract.] 


Largest American and Englisk Ships.— 
The largest ship in the world, the Pennsyl- 
vania, lately launched in America, is 3000 
tons burthen :— 

Ft. In. 
Length between the perpendicu- 

larrrrr e 210 0 
Length of keel for tonnage .... 173 6 
Length from figure head to stern 

gallery оооооооо овоо ор %% %„%0ꝗ 247 6 
Extreme breadth ...,.......... 68 14 


Brother Jonathan will see, that our ste im 
boats are not altogether of the Liliputian 
tribe. There is one now building at Cur- 
ling and Co.'s, Limehouse, which exceeds 
the Pennsylvania in length by six feet. 
She is to ply between England and Ame- 
rica; to be named the Victoria, and will 
cost nearly 100,0001. :— 

Ft. In. 
Extreme length .........,.... 253 0 
Length between the perpendicu- 

lurs теееееееоееееоегееоеееФее 937 0 

Length of beam between the pad- 


dle-boxes Феевееееоееееоееее 40 0 
Depth from floor to under side 
of spar deck .............. 29 0 


The engines are two of 250 horse power 
each, with 6 feet 4 inch cylinders and 
7 feet stroke ; her burthen 1800 tons. Her 
average speed 200 nautical miles per day ; 
consumption ofcoals 30 tons. It is calcu- 
lated she will make her voyage to New 
York in 18 days, and the homeward in 12, 
consuming 649 tons of coal out, and 360 
home. She is expected to be ready in 
November.  Alougside this ship other 
steamers look like wherries (she is so 
werry large—Sum Meller). 


Steam versus Camels. —Steam-engines 
often travel at the rate of forty miles an 
hour; the camels of Pisa walk at the rate 
of about three miles an hour, and they 
travel about thirty miles a day: they are 
rarely put out of their long stride into a 
trot, and this pace appears painful to them. 


THE CHEMIST. 


TO PREPARE LAUGHING GAS. 


Protoxide of nitrogen, nitrous oxide, or 
as it is more generally termed, langhing 
gas, is a compound that the young che- 
mist generally desires to procure as soon 
as possible; and we are induced, there- 
fore, to give the following description of 
its properties and of the method to be 
adopted for obtaiuing it in a state of pu- 
rity, although he must not expect to do so 
without considerable trouble and, perhaps, 
disappointment. Nitrous oxide is a com- 
pound of the same elements as those which 
constitute the atmosphere ; but in conse- 
quence of containing a greater quantity of 
oxygen its effects upon the human frame, 
when breathed for a short period, are very 
surprising. Itis not a gas that' can be 
breathed with impunity for any grent 
length of time, yet it can be received into 
the lungs for a short period without in- 
jury. It is termed laughing gas because 
its general effect upon persons who respire 
it is to induce a very strong desire to give 
way to violent fits of laughter. It does 
not, however, produce this effect on every 
individusl. Some are made exceedingly 
melancholy, and others have the phreno- 
logical organ of destructiveness so power- 
fully excited that they appear desirous of 
annihilating everything on which they can 
lay their hands. In general, however, the 
gas only excites the person who breathes 
it to laughter. |t acts as a powerful sti- 
mulent for a time, but unlike other sti- 
mulents, it is not followed by lassitude or 
lowness of spirits, unless while under its 
influence the person is excited to great 
muscular exertion. Sir Humphrey Davy 
made & variety of experiments with this 
gas. He administered it to various per. 
sons, and indeed was the first to inves- 
tigate its properties with any degree of 
accuracy. Previous to his time the gas 
was considered to be unfit for the purpose 
of respiration, “ but Davy found that it 
could be breathed with safety; and in his 
further experiments on it discovered the 
singular effects it produces. After a few 
inspirations of it have been made it causes 
a sense of lightness and expansion in the 
chest, and a pleasurable sensation begins 
to extend over the whole body; this in- 
creases and is accompanied with a desire 
to inhale the gas; respiration becomes 
therefore fuller, and is performed with 
more energy. Exhilaration is кооп pro- 
duced ; and, if the respiration is continued 
sufficiently long, a crowd of indistinct 
ideas, often in very singular combinations, 


passes through the mind: there is an ir- 


resistable propensity to laughter and to 
muscular exertion, and violent exertions 
are made with alacrity and ease. "These 
effects, after the inspiration has ceased, 
continue for four or five minutes, or some- 
times longer; they gradually subside, and 
what is not the least singular, the state of 
the system returns almost immediately to 
its usual standard.” We have frequently 
administered the gas to others and have 
breathed it ourselves, and when this is 
done in а proper manner we have never 
failed to observe or feel the effects above 
described. There is, however, some diffi. 
culty in administering the gas properly to 
a person who has never taken it before. It 
must be inclosed in a bladder fitted with a 
stopcock ; and unless the person inhales it 
from the bladder without allowing any of 
the atmosphere to enter his lungs at the 
same time, the experiment will not suc- 
ceed. "The best way is, to close the nos- 
trils with the left hand, and then forcing 
all the air possible from the lungs by a 
strong respiration, to place the stopcock in 
your mouth, and so breathe in and out of 
the bladder, at the same time keeping the 
nostrils quite closed. 1f this be done pro- 
perly the gas is sure to produce its usual 
effects. When it is administered to a 
person, unless he has taken it previously 
and is aware of the manner in which it 
affecta him, it is desirable to have some 
one near to prevent his doing any mischief 
in case he should feel so inclined. Self- 
command is in general entirely lost for a 
few minutes, although the individual] is 
perfectly sensible all the time in what a 
ridiculous manner he is behaving. A 
bladder capable of holding five or six 
quarts of gas will be large enough, and 
it is advisable to test the gas by holding a 
light in some of it before it is taken, in 
order to prevent the danger of any one 
inhaling a gas destructive to life. 

To procure Nitrous Oxide.—There are 
various methods of procuring this gas, 
but we think our readers will find it best 
to obtain it from nitrate of ammonia. 
This should be placed in a glass retort and 
exposed to the flame of a spirit lamp. It 
will «oon melt, and shortly afterwards the 
gas will beevolved. It should be collected 
in a receiver and allowed to stand a short 
time over water in order to remove any 
impurities with which it may be conta- 
minated. "The nitrate of ammonia when 
melted, should only be kept simmering ; 
for if the heat be increased too much it 
will cause a slight explosion, and nitric 
oxide and nitrogen gas will be produced. 
If it is wished to make а considerable 
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нәп ісу of the gas it will he advisable, ол 
dhe ground of cheapness, to prepare the 
nitrate of ammonia yourself. This may 
be done by pouring diluted nitric acid en 
carbonate of ammonia and evaporating the 
solution till the greater portion of the 
water is evaporated. 


os 


QUERIES. 
To the Editor of the Penny Mechanic. 


Віт,--Сап you, or some of your Readers, in- 
form me of the bost and lightest varnish for tissue 
paper balloons? Also, whether carburetted hydro- 
gen gas will do to inflate the same? And will you 
be so kind as to let me know what is the best 
cement for sticking together the paperf An early 
answer to the above will much oblige 

Your well wisher, W. 8. 


81n,—Will you, or any one of your intelligent 
Readers have the goodness to inform me of the 
properties of lime, and how it is that it retains heat 
so long after being burnt! I ain, Sir, 
A SUBSCRIBER. 


ANSWERS TO QUERIES. 
To the Editor of the Penny Mechanst. 


Sin, —I beg to answer W. W.'s" query. Nitro 
muriate of gold is made hy taking one measure of 
nitric and two of muriatic acid, which will dissolve 
the gold. Steel (such as the watch-spring,) &c., is 
brought up to a face by the hammer; but that 
which cannot be brought up with the hammer is 
performed by a lathe. As for glazing, I know not 
what your Correspondent means. Polishing of 
large work is also performed by the lathe with 
emery and oil; the watch-spring is rubbed between 
two pieces of wood placed in an iron frame with 
screws to make the friction greater or less. Blueing 
fe donc by passing the work over a hot heater some- 
thing less than red heat. I am, Sir, 

А CONSTANT READER. 

P.8. The spring is held in an iron frame some- 
thing similar to a bow-saw with a screw at each end. 


Alum Baskets —Make the shape of the basket of 
brnss wire covered with worsted, which is to be 
hung in a pan so as not to touch any part. Then 
dissolve alum in the proportion of & pound to a 
Quart of water by boiling and pour it boiling hot 
over the basket so as to cover it to the depth of two 
or three inches ; let it stand undisturbed six or 
seven hours. If the erystals are not large enough 
the alum solution may be again boiled and poured 
over as before. They may be coloured blue with 
vitriol. J. R. W. 


Nitro-Muriate of Gold.—No simple acid, how- 
ever strony it may be, lias the power of dissolving 
gold; but a compound made by mixing one part of 
nitric acid with two of muriatic does possess this 
property. On mixing the two acids heat is given 
out, an effervescence takes place, and the mixture 
acquires an orange colour А saturated solution of 
nitro-muriate of gold is of a deep-yellow colour, 
very caustic, and of an astringent metallic taste. 
It tinges the skin, and almost all animal and vege- 
table bodies, and even marble of a deep and inde- 
lible purple; ít crystallizes, its beautiful golden 
colour being preserved; the crystals are very so- 
luble in water, and still more so in ether. 

А J. R. W. 

Bronzing Liquar is blue vitriol dissolved in water, 
ured to bronze tea-urns, &c., tlie suriace being pre- 
viously well cleansed. J. W. K. 
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Rlectrical Machino.—S158—My absence in the 
country at à place where I could not obtain vour 
Periodical is the cause of my not having sodner 
answered J. H. B. 's“ query as to making the 
hole at the bottom of the bottle. The method 1 
use ік to hit it gently with a pointed steel instru- 
ment (a butcher's steel, for instance,) and make a 
small hole first, enlarging it to the proper size af- 
terwards with a round file. 

Your obedient servant, F. V. E. 


Printer's Composition for Ralls Ww made simply 
of treacle and glue; the latter being allowed to 
soak in water for several hours previous to its being 
used. The quantity of treacle mixed varies ac- 
cording to the heat or coldness of the weather. It 
is then boiled up together, and becomes fit for use. 
For making rollers our Correspondent must pur- 
chase a cylinder, which will cost him four or tive 
pounds. 

— — 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 


Aldersgate Street Lilerary and Scientific Instita- 
tion, — Wednesday, Sept. 13, Charles Cowden 
Clarke, esq, on Early English Poetry, at eight 
o'clock. 

Eastern Athenaum, Stepney-square.— Wednesday, 
Sept. 13, F. Cooke, Esq., a Lecture on Science, 
at eight o'clock. 

Saint Pancras Institution, Colosseum House, Neu- 
road.— Tuesday, Sept. 12, Mr. Holdernesse, on 
Phrenology, illustrated by casts, &e., at half- 
past eight o'clock. 

Westminster Mechanics’ Institution, 5, Little Smith 
street.—Thursday, Sept, 14, Basil Montague, 
Esq., K. C., on Atmospheric Ghosts, at hali-past 
eight o'clock. 

Heling Institution, Thursday, Sept. 14, Mr. W. 
Burbidge, on Chemistry, at eight o'clock. 

Tower Street Mutual Instruction Society. —Monday, 
Sept. 11, Mr. Chatterley, a Lecture on Natural 
History, at eight o'clock. 

Finsbury Mutual Instruction Society. Tuesday. 
Sept. 12, General Meeting, at half. past 8 o'clock. 


— 
TO CORRESPONDENTS. 


Corre (s are т Juture requested to direct 
their Letters “То the Editor, AT THE PRIN. 
ТЕН S, Holloway Press, Islington. Au commu- 
nications to be Post Paid. 


“Қ 0.6.” His letter on the ratn-gauge has bern 
received, His definition of the Quadrature of the 
Circlc" ts correct; but we have never heard of в 
premium being fered for tts solution, 

Thanks to J. R. Watt fbr dis contribution. 


“На” letter shall bc inserted. An article оп 
Natural History now and then will be acceptable. 


We have received a neat little work, еміс, 
“ Queen Victoria's First Parliament" It does wol 
exactly come within our sphere to revicw а book of 
this description ; but at the same time we rccomineud 
it to the mechanics of this country аз a book of re- 
ference. By this means they сап ut once note down 
the names of Members, and the places they represent, 
who may be favourable or hostile to »casures brought 
before the Legislature affecting their interests. 


" Z Wigo" will see what he requests tn our pre- 
sent Number. 

“J F. N.“ His letter om the “ Power-Joom" has 
been mislaid.— Received “А Subscriber s" letter. 


London: Printed at the Holloway Press, hy D.A. 
Dovonwey; published by Вкнвкв, Holywell- 
street, Strand ; aud may be had ofall Шоокьсікгі» 
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No. XLVII.] SATURDAY, SEPTEMBER 16, 1837. Vor. II. 
— ars тартар ой 
PARACHUTES. 


- COCKINC'S. GARNERIN’S. 


ASCENDING. WILSON’S. DESCENDING. 


ж 
S^ 


Vor. II.—No. XLVII. Holloway Press: D. A. Doudney. 


50 THB PENNY MECHANIC. 


Oen present Number is Illustrated with 
engravings of four parachutes. Should 
any of our readers, therefore, have a de- 
sire to visit the regions above, they can 
have а choice of conveyances to bring them 
down again safe to terra firma. 


pressed his perfect confidence in the plan 
proposed by Mr. Wilson, with the addition 
of one or two minor alterations ; and so 
satisfied is he that a steady, uniform, and 
safe descent may be effected by its means, 
that he has requested us to announce his 
willingness to make the experiment as 
soon as such a machine сап be con- 
structed, and an agreement entered into 
with the proprietors of a balloon capable 
of ascending with the parachute and its 
voyager, the weight of which he esti- 
mates will not much exceed 800 pounds, 
being 150 pounds less than that of the late 
unfortunate Mr. Cocking. Any commu- 
nication, addressed to the Editor of this 
publication, will be promptly responded 
to by the gentleman here alluded to.] 


WILSON'S PARACHUTE. 


To the Editor of the PENNY MECHANIC. 
Sm, —I send you a model of a parachute 
which is constructed on the principle of 
Messrs. Garnerin and Cocking, with the 
addition of a valve which opens outwards, 
which, by that means, can easily be re- 
gulated by the aeronaut. My motive for 
having a valve is to regulate the oscilla- 
tion, which, by M. Garnerin's account, 
was greater at some e пав others ; 
and it being well known that Mr. ; 
Cocking's parachute could not oscillate is PARKE'S PARACHUTE. 
the reason I have adopted the cone. I| To the Editor of the Penny Mecnanic. 
have made models of the three parachutes Sm, I beg to send you herewith in- 
and I find that Mr. Cocking’s will not | closed a drawing of the plan I propose 
sustain very little more than half of M. | for making parachutes. If you think it 
Garnerin's ; but the oscillation of the last | worthy of a small space in your valuable 
getleman’s is very great, while that of | Magazine, perhaps you will be kind 

the former is scarcely perceptible, but it | enough to insert it at your first conve- 
comes down with a greater velocity: the nience ; and by doing so you will much 
one of which 1 have sent you the model | oblige, Sir, your very obedient servant 
will sustain more weight, and is longer | and subscriber, 
in the descent than M. Garnerin's, and Islington. CHARLES PARKE. 
the oscillation is not perceptible: the EXPLANATION.—A is the top of the para- 
reason why the cone shifts is to facilitate | chute, composed of a frame made ofa 
the ascent. If you think it worthy of a | circular hoop of ash, also a piece of hoop 
place in your useful periodical you would | one-third the size of the former bent in the 
oblige, shape of a bow a, and covered with fine 
silk. B Bb b are four zinc clasps fixed to 
the hoop to fix the lines ғ F and the other 
two at b b to. cc с с are four wicker 
groves made to the basket р for the lines 
F F to move free in and keep them in their 
proper place: there are also four other 
grooves on the basket D for the lines from 
b b, which act in the same manner and are 
for the same purpose as сссс. Da тіске? 
basket, for the person who descends to 
place himself. E is a double wicker groove 
for the lines F F and those from b b to work 
in and placed in contrary directions, which 
act in the same manner as сссс. FF are 
two safety lines for keeping the top л 2 
its required position: for instance, sup 
pose the parachute while descending loops 
at one side, no matter which, and as there 
are two lines F F and two b b, you have 
only to pull the opposite line, and tbe top 
top a will return to its required position, 
thus securing a safe descent. G 1$ 
knot which ties the lines which commu. 
nicate the top a and the basket p together, 
which should be made of strong gut be 
cause of its elasticity. 


— a i =—- 


Yours respectfully, 
M. B. WiLsoN. 

ExPLANATION.— A, the valve-line; BB 
B B, the four cords attached to the rim of 
the shifting cone; cocc, the four cords 
attached to the rim of the upper cone; p, 
the upper cone; Е, the shifting cone. 

(We certainly must say we form a very 
favourable opinion of the invention ; the 
model sent to us is on rather too small a 
scale to decide of its capabilities, other- 
wise we should have tried it; but we 
would advise Mr. Wilson to apply to the 
proprietors of Vauxhall or the Surrey 
Zoological Gardens, who would, no doubt, 
construct one, which would most likely 
be of benefit to themselves, a source of 
gratification to the public, and the means 
of rewarding the ingenuity of the inventor. 

We have much pleasure in informing 
Mr. Wilson and the Public, that we have 
had an interview with a gentleman who, 
for some time past, has made it his study 
to produce a parachute which would be 
found capable of allowing a safe descent 
from the greatest altitude. He has ex- 
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AIR PUMP. 
To the Editor of the Penny MECHANIC. 


Sig, —In answer to your correspondent 
(George) in Number, 42, I beg to lay 
before him an air puwp of the most 
simple form, and, at the same time, one 
that can be manufactured at a trifling ex- 
pence, with which most of the experi- 
ments in pneumatics can be performed. 


Fie. 1. 


Fig. 1, А B is a board of hard wood, 
18 inches long, 12 inches broad, and 1j 
inch thick; C is a cylinder, or tube of 
brass or tin, 8 inches long, 13 inch diame- 
ter; D is a solid plunger, covered with 
leather to make it air tight; into this 
plunger must be screwed a strong wire 
with a handle at the end E, by which the 
plunger can be pulled up or down at plea- 
sure. Atr is &stop-cock, which is more 
clearly represented at Fig 2. The middle 
circumference P a is divided into four 
equal parts ; through one of the divisions 
is drilled a small hole to the centre of the 
coek s, and from the centre of the lower 
end к is drilled a passage to meet the 
former in s; also from two of the opposite 
divisions P 0, are drilled two passages to 
meet above the centre in o. Through the 
fixed part of the stop-cock must be drilled 
passages meeting the ends P о of the pas- 


ы 


sage Poa. The end a of the stop-cock is 
soldered into the end of the cylinder o. 
G is a circular plate of tin or brass, seven 
inches in diameter; H 1 is a half cylinder 
of tin, four inches long, aud a quarter of 
an inch in diameter, soldered to the under 
side of the platec; through the centre of 
the plate н is a hole drilled to meet this 
passage. To the end t of the half cylin- 
der must be secured the immoveable part 
of the stop-cock, so as to connect the pas- 
sage. The cylinder c must be neatly let 
into the board А В, so that the plate о may 
rest evenly upon its surface, and be pro- 
perly secured. If the plate 6 is made of 
tin, it will not be accurately flat, in which 
case it will be necessary to cover it with 
leather soaked in water, except at the 
hole in the centre. When the receiver is 
adjusted, fix the handle of the stop-cock 
in the direction м м, draw up the piston 
D, and the air will rush out of the receiver 
through the passages into the cylinder c; 
then turn the head of stop-cock M N into 
the direction Fo; push in the piston p, 
and the air will be forced out of the cy- 
linder through the passage s R of the stop- 
cock. Again place the top of the cock in 
the direction M N, pull up the piston D, and 
more air will rush out into the cylinder о, 
which must be forced through the passage 
8 R as before. This must be repeated till 
the air is exhausted in the receiver. To let 
air into the receiver, place the handle M N 
of the stop-cock in the direction o Р, and 
air will rush into the receiver through the 
passage R 8. 

If the above is of any service to 
* George," and you deem it worthy of in- 
sertion in your valuable magazine, you 
will oblige 

Your obedient, servant, 


ALD 
NATURAL HISTORY. 


To the Editor of the Panny MEcHANIC. 


Siz,—A stray number (for August 26) 
of your truly useful Miscellany having 
just fallen into my hands, I am induced 
to write a few words on the subject of pre- 
paring specimens of natural history, from 
a perusal of Dr. Watt’s advice on that 
subject. He in common with many others 
of highly scientific attainments, has fallen 
into the error of supposing that the appli- 
cation of arsenical soap prevents the at- 
tacks of insects, and that it renders the 
specimens more durable. Experience, 
however, has demonstrated that, by such 
preparation, effects entirely opposite are 
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produced, and that corrosive sublimate is 
alone suflicient for all Porposes. Although 
Mr. Swainson has advocated with much 
warmth the employment of arsenic, that 
Substance, it is a fact well known, pos- 
везвев properties so powerfully caustic 
as would be sufficient in a short time to 
completely corrode any animal object. 


wire cap, which is, I suppose, to prevent 

large sparks falling from it. If this be its 

use, why should it not be applied to 

steam-vessels? I have seen large sparks 

blown from the fannel of а steamer а cons 

siderable distance, and surely when such 
a dreadful accident as the one above re- 
ferred to is liable to be caused by them, 
there cannot be the slightest objection to 
adopt this simple remedy. Even though 
no powder-boats were ever on the river, 
thesparks might perchance, in the crowded 
port of London, set fire to the rigging of 
one of the numerous vessels anchored 
there, the consequences of which are in- 
calculable. The late accident is lament- 
able enough of itself to call for an imme- 
diate remedy ere another still more de- 
structive of life and property should take 
place. Iam, Sir, your's com А 


ments of Gould and Dunn; whilst the 
amiable author of the « Wanderings,” 
Waterton, of Walton Hall, preserves his 
Specimens solely by means of an al- 
coholic solution of corrosive  subli- 
mate; and they may, in truth, be reck- 
oned inimitable, Dr, Lettsom’s recipe 
Was а most expensive preparation, parti. 
cularly from the quantity of musk em. 
Ployed ; but his directions for the preser- 
vation of insects are well worthy of at. 
tention, as are also those on plants. By 
the way, it is ludicrous to notice the 


— ы... 
statements continually ushered before the 

Public respecting the preservation of IMMATERIAL C APITAL. 
Dshes, each zoologist contending his plan 8 


to be exclusively his own original disco- 
very, although they are all mere transcripts 
of the original by Linnæus, and differ not 
a whit in principle, It is as described by 
Your Correspondent J. R. W. 

In the collecting and preserving of in- 
sects there are several nice points to be 
attended to, which I Propose at some 
future day to put to paper, if you think 
they would interest your readers, Can 
any of your Contributors inform me of the 
best method they have found for preserving 
coleopterous insects ? 

The study of natural history is, happily, 
how widely extending itself among all 
Classes of society; and во replete is it 
with interesting details, that I consider ] 
Tender a service to the world by contri- 
buting to their dissemination, ] remain, 
with good wishes, H. 


—— 
POWDER. BOAT ACCIDENTS. 


To the Editor of the PENNY Мкснаміс. 


Tue late dreadful explosion of the 
powder-boat off Blackwall, which caused 
& melancholy loss of human life, and the 
destruction of the Maltese brig, the Gui- 
seppe, and which is Supposed to have 
been ignited by some sparks from the 
funnel of a steamer, has led the public 
to inquire, “ Are there no means by which 
the sparks may be prevented from issuing 
from the funnel ?” A few days ago I was 


mental purposes, while iron is compare- 
tively worthless, though intrinsically in- 
finitely more valuable. In this light, then, 
as well as in its utility immaterial capital 
is of great value; for though an intellect 
characterised by mediocrity is by no 
means rare, yet a truly superior mind is 
also by no means common; and even 
supposing that it were more 50, not to say 
by any means universally so, the methods 
in which it would employ itself would be 
found to be so Various that no inconve- 
nience, I apprehend, would supervene. 
Nature has bestowed on few minds un- 
common power and energy. In the intel- 
lectual, also as in the physical world, the 
gems lay “few and far between > through 
the various Strata, and their Scarcity en- 


many of the greatest minds are hidden in 
the shades of obscurity, yet we believe 
that if all were to be brought to face the 
light and in one bright phalanx to rival 
the sun in his brightness,. that yet they 
would be as the small band of Leonidas 
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whelming horde of Persians under Xerxes. 
A Waller, a Newton, or a Milton, or a 
Locke are common characters no every- 
day sights with mankind. 

Nature struggled to produce a Homer, 
and when a thousand years had rolled 
away another heave of her gigantic bosom 
bestowed a Virgil on the world, then a 
pause of fifteen hundred mose revolving 
suns succeeded, and as if in despair to 
bring forth a third who should astonish 
mankind with such a daring originality as 
they, and in the beautiful words of the 
poet, 

“To make a third she Join'd the former two." 


Thus with the poeta, nor was it unlike 
with the philosophers. Pythagoras, Pto- 
leny, Copernicus, and Newton did not 
appear together upon the stage of tbe 
world, but were separated by centuries, 
and Archimedes was not followed by a 
Watt till more than a score of centuries 
had passed away between them. Thus 
the scarcity of immaterial capital also 
demonstrates its value equally trium- 
phantly with its utility. Splendid talents 
are not, it will be universally acknow- 
ledged, the growth of a day. Nature 
does not commonly produce men of real 
and transcendent genius in such numbers 
as at all to impair their worth. 

There is such a wise adaptation in all 
the parts of the systems of creation and 
Providence, that wherever a man of ge- 
nius and mind is produced, a quantity of 
raw material is found on which he may ex- 
ercise his talents ; and, indeed, if it were 
otherwise these masterpieces of nature 
might be esteemed altogether useless, and 
іп some cases even worse than useless; 
for so great is the anxiety for organic 
change in the usages of men which these 
master minds sometimes exhibit, that the 
author believes that if such men on coming 
into the world were to find everything 
perfect, everything right, they would then 
even strain every nerve to set everything 
wrong. But of this there is at present 
no fear. All the mighty minds in the uni- 
verse may work for ages and centuries in 
the work of improvement, and yet so 
scarce are they that much would still re- 
main to be done. BaAsILIUS. 


— —— 
IRON COFFINS. 


Is Lardner's treatise on iron and steel 
manufactures, to which we have pre- 
viously had occasion to refer, an interest- 
ing account is given of the various pur- 
poses to. wbich sheet iron has been 
applied, such as for boilers, steam-vessels, 
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&c. One of the most singular applica- 
tions, however, which our times have 
witnessed, and certainly none of the least 
feasible, has been its use in the construc- 
tion of that piece of furniture of man’s 
ultima domus, which is usually furnished 
by the undertaker. In the year 1819, a 
patent was obtained by an individual of 
the name of Bridgman, for making coffins 
of rolled iron : this novel introduction of 
the material was defended as being better 
calculated than wood for the protection 
of the bodies therein deposited, from sa- 
crilegious abstraction for anatomical 
purposes. The reception, however, of 
these iron coffins in the metropolitan 
cemetries was withstood, on the ground 
that, as they would last much longer than 
wooden ones, the grave - yards consecrated 
for the sepulture of the inhabitants of the 
different parishes would soon become too 
strait for their accomodation. In order 
to try the legal validity of this objection, 
Bridgman, the patentee, made application 
at the burial ground of St. Andrew’s, 
Holborn, to bury the corpse of a woman 
in an iron coffin: the funeral proceeded 
to the ground in Gray’s Inn Lane, but 
the interment was withstood by the parish 
authorities, the coflin deposited in the 
bone house, and legal proceedings insti- 
tuted against the church wardens. "This 
novel case was argued in the consistory 
court, the most eminent counsel being em- 
ployed on both sides. Іп favour of in- 
terment in iron, it was contended, that 
sepulchral chests were of great antiquity ; 
that coſſins of stone and lead, as well as 
wood, had been, or were, in use in this 
country from very early times, and that 
even brick graves were every day allowed 
to be made in all church-yards through- 
out the kindom. The question to be 
argued, therefore, was one of right, the 
law not baving specified or prohibited 
any particular material. On the part of 
the churchwardens, it was alleged, that 
the right of the parishioners generally 
would be greatly infringed by the intro- 
duction of iron coffins, as the ground 
would soon be entirely occupied by them, 
and, consequently, an act of injustice 
would be committed. The judge, Sir 
Wm. Scott, in a luminous summing up, 
observed, that with reference to precedent 
it was a well-known fact, that burning 
the body, and naked inhumation, pre- 
ceded the use of coflins of any sort; and 
that among nations civilized as well as 
savage: and it was remarkable that in 
the burial service of the church there was 
no mention made of a coffin at all. It 
was asserted by one party, that, in point 
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of absolute duration, the iron coffins 
would not last longer than wooden ones. 
The learned judge remarked, that, upon 
this point, it was not without a violent 
revolt to all the ideas he had formed on 
the subject, that he heard it affirmed, that 
coffins formed of iron would not keep 
longer possession of the soil than those 
formed of wood: to him it appeared, 
that without pretending to any experi- 
mental knowledge on such subjects, that 
it must be otherwise; rust was the pro- 
cess by which iron travelled to decompo- 
sition ; excluded from the air, it remained 
unimpaired ; and if it did from internal 
moisture, or any small admission of ex- 
ternal air, contract rust, that rust, until it 
scales off, protects the interior parts from 
further decay ; whereas wood corrupts 
internally, and thus hastens its own de- 
struction. It was ultimately: decided 
that the parish should prepare a table of 
fees applicable to the reception of iron 
coffins, 


— . — 


MISCELLANIES. 


Iron Steamers.—Considerable and in- 
creased facility in the extension and ap- 
plication of steam navigation is expected 
to arise from the substitution of iron for 
wood in the construction of vessels. Hi- 
therto iron steamers have been confined to 
river navigation; but there appears no 
sufficient reason why their use should be 
thus limited. For sea voyages they offer 
many advantages; they are not half the 
weight of vessels of equal tonnage con- 
structed of wood; and, consequently, with 
the same tonnage they will have less 
draught of water, and therefore less re- 
sistance to the propelling power. The 
nature of their material renders them more 
stiff and unyielding than timber, and they 
do not suffer that effect, which is called 
hogging, which arises from an alteration 
that takes place in the figure of a timber 
vessel in rolling, accompanied by an al- 
ternate opening and closing in the seams. 
Iron vessels have the further advantage 
of being more proof against the fracture 
upon rocks, Ifa timber vessel strike a 
plank it is broken, and a chasm opened 
iu her many times greater than the point 
of rock which produces the concussion. 
If an iron vessel strike she will either re- 
ceive a dinge or be pierced by a hole 
equal in size to the point of rock which 
she encounters. 

Manufacture of Iron.— The Hot Blast. 
—The introduction into Scotland of the 
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system of smelting iron by heated air has 
produced extraordinary changes in the 
manufacture of that important metal. 
The reduction in the quantity of fuel re- 
quired is said to be no less than $00 per 
cent.; two tons of coals, or a correspond- 
ing quantity of coke now proving to be 
sufficient for the smelting of one ton of 
iron, which formerly required upon aa 
average about eight. This would rank 
amongst the greatest strides of modern 
art, were no objections to exist in the 
correspondiug deterioration for general 
purposes of the quality of the iron so 
produced. The hot blast has not yet been 
introduced into the iron districts of En- 
gland from the supposition that the metal 
is rendered by it brittle and devoid of that 
malleability which is one of the finest 
qualities of iron, and that the saving of 
fuel is not equal to the decreased value of 
the metal so produced. 


The London and Birmingham Railway 
was opened on the 20th July, and up to 
the 29th of August last the number of 
passengers conveyed by it amounted to 
59,150. 

Veneering.—In the time of Pliny the 
art of veneering was a recent invention ; 
and he descants, in his usual antithetical 
way on thus converting the cheaper into 
the most valuable woods, by plating them 
with these latter; and of the ingenuity of 
cutting a tree into thin slices and thus 
selling it several times over. The woods 
employed for this purpose were the citrus, 
the terebinth, various kinds of maple, 
box, palm, holly, ilex, the root of elder 
and poplar. The middle part of a tree, 
he observes, shows the largest and most 
curling veins, while the rings and spots 
are chiefly found near the root. The ve- 
neers, or plates, were secured, as at pre- 
sent, by strong glue. 

The only perfectly black wood is ebony 
from Africa: that from the Mauritius and 
Ceylon is usually variegated more or less 
with cream-brown, and is sometimes very 
handsome; sometimes it produces acci- 
dental resemblances to moonlight falling 
on black clouds. 

A singular wood has lately been im- 
ported from Russia, where it is dug out 
of the bogs. Is seems to be a birch; the 
ground is pale yellowish, but is prettily 
and singularly variegated by dark curved 
lines. 

Combination of the Alphadet.—The 24 
letters of the alphabet can be put into 
620, 745, 868, 298, 973, 839, 360, 000 different 
positions, and would require (at one mil- 
lion a week) 11, 087, 420, 544, 211, 038 years 
to count them in.—J. B. A. 


THE CHEMIST. 


ANTIDOTES FOR POISONS. 


IN consequence of the great similarity in 
appearance of many chemical prepara- 
tions, some of which are comparatively 
innoxious, while others are poisons of a 
very active kind, it often unfortunately 
happens that one is taken in mistake for 
the other. For instance, the crystals of 
Epsom salts and oxalic acid are so much 
alike that many persons have been poi- 
soned in consequence of taking the latter 
for the former. And where cases of this 
kind occur, it frequently happens that if 
an antidote could be administered directly 
the mistake is discovered, the effect of 
the poisom might be prevented; but so 
much time is often lost before medical aid 
can be procured, that the patient is dead 
or dying before the apothecary arrives. 
We are induced therefore to lay before 
our readers the following simple direc- 
tions for counteracting the effects of the 
following poisons, which in consequence 
of most of them being employed in va- 
rious processes in the arts and manufac- 
tares, are more likely to be taken by 
mistake, or for the purpose of destroying 
life than others are. Although the anti- 
dotes mentioned will, when properly ad- 
Ministered, prevent evil consequences, 
yet we need hardly say that medical 
advice should be procured as soon as 
possible. 

The Acids.—Whenever these are intro- 
duced into the stomach the pain is so 
immediate and acute, that unless the an- 
tidote be quickly administered there is 
but little hope of saving the patient. In 
the following list we have placed the 
popular name before the scientific, in 
order to prevent any possibility of mis- 

е:— 

Aquafortis (nitric acid ),—This is a 
Powerful corrosive poison, and in a short 
time destroys the coats of the stomach. 
The best antidote is an alkali with which 
the acid will combine, and form a com- 
Pound that can afterwards be removed 
from the stomach by an emetic or the 
stomach pump. The antidote most com- 
monly employed is magnesia. Mix a 
quantity in milk, and force it into the 
stomach; or if magnesia cannot be rea- 
dily obtained, give a strong solution of 
soap. 

Oil ef ritrol (sulphuric acid ).—The 
same means may be employed when this 
Poison has been taken as in the last. 

Spirit of salt ( muriatic acid ).—Mag- 
nesia or soap should also be administered 
to prevent the effects of this acid. 


Охайс Acid.—Although the crystals 
of this acid resemble those of Epsom 
salts, yet if persons were to taste a solu- 
tion of the latter before taking it, they 
would prevent the danger of being poi- 
soned, as it differs materially in this 
respect from a solution of oxalic acid. 
The taste of the salts is bitter, that of 
the acid sour. When the latter is taken 
by mistake, the same remedies should be 
employed as those just mentioned for the 
acids above. 

It will be seen that for all the above 
the same antidotes may be administered ; 
those which follow, however, require 
others of a different kind. 

Opium.—Persons in the last stage of 
drunkenness very much resemble those 
who are suffering from the effects of 
opium and care should therefore be taken 
to distinguish between the two before 
administering the antidote. The symp- 
toms of poison by opium are great pale- 
ness of the face, cold sweats, and 
drowsiness. After the stomach has been 
emptied by the stomach pump, or an 
emetic, the patient should prevented 
indulging this drowsiness by being forced 
to walk about. Very often in the hospi- 
tals they make patients suffering from 
this kind of poison walk about for hours, 
supported, of course, by assistants. Acid 
drinks and stimulents should afterwards 
be given. 

Arsenic.—Produce vomiting, and ad- 
minister afterwards a solution of chalk 
and water, or lime water. 

Verdigris.—Persons are sometimes poi- 
soned in consequence of using copper 
utensils for cooking that have not been 
kept clean. The best immediate remedy 
is to administer large doses of sugar and 
water until vomiting is produced, and 
afterwards give small quantities of sugar 
at intervals. 

Gamboge.—This is a very active poison. 
lt excites the most violent purging and 
vomiting when taken in any large quan- 
tity. The best remedy is demulcent 
drinks—milk, &c., and a grain or two of 
opium, which should be given occasion- 
ally till the vomiting ceases. 

Corrosive Sublimate.— More than one 
chemist has been killed from having 
taken this poison by mistake. Albumen, 
however, is a certain antidote ; it coagu- 
lates when mixed with corrosive subli- 
mate. If, therefore, a quantity of the 
white of egg, be given to a person who 
is suffering from the poison, the sublimate 
will be decomposed and reduced to calo- 
mel, which being a purgative medicine, 
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wll evacuate the alimentary canal and 
prevent any serious consequences, The 
antidote should, however, be directy ad- 
ministered, mixed with milk or water, 
otherwise the stomach will be so much 
injured that the patient will not recover. 


— ` — 


QUERIES. 
To the Editor of the Penny Mechanic. 


Бік,--Іп applying the magic lantern for illus- 
trating lectures, I am desirous to use for slides 
geometrical and mechanical figures, diagrams, &c., 
drawn upon paper, I shall feel obliged to any of 
your intelligent Correspondents to inform me of a 
simple plan by which the paper may be rendered 
transparent without injuring the lines or the water 
colours. A. M. 

бің,--Мау I take the liberty of asking your 
Correspondent, **Rugbeensis," through the medium 
of your valuable periodical, how he proposes to 
make the earth revolve 365 times, while the arm E 
goes round in the astronomical apparatus which 


appeared in your periodical of August 5. By in- 


serting this you will oblige Jon Ax Ez. 
Can any of your Readers inform me how to pre- 

pare those skeletons of mice and other animals 

which are seen in shop windows. N. P. 
Could Mr. Watts inform me where to make the 


opening for extracting the brain from birds and fish. 
N P. 


ANSWERS TO QUERIES. 
To the Edilor of the Penny Mechanic. 


&1n,—In No. 36 of your Journal a Correspondent 
inquires into the construction of the London and 
Westminster boats, which he is informed are pro- 
pelled by mercury, to which inquiry I beg to give 
the following reply:—The boats, or rather boat, 
(for only one, the Cygnet,” of the construction 
referred to is on that station,) is on Mr. Howard's 
principle, and has no boiler, but the following sub- 
atitute for one. A quantity of mercury is placed 
in a wrought iron vessel over a coke fire, and 
maintained at a temperature of from 4 to 500 de- 
grecs of Fahrenheit. The surface of mercury ex- 
posed to the action of the fire is three-quarters of a 
square foot per horse power. The upper surface of 
the mercury is covered bya thin plate of iron which 
rests in contact with it, and which is so contrived 
as to present about four times the surface that is 
exposed to the fire: adjoining this is a vessel con- 
taining water heated to nearly the boiling point, 
and communicates with it by means of a nozzle 
and valve, and the water is from time to time in- 
jected by the engine, in small portions, to the top 
iron plate from which it receives the heat, not only 
necessary to convert it into steam, but also to ex- 
pand that steam, being above what it would receive 
if in contact with water, the temperature being 
above its pressure; hence the steam passes intoa 
jacket surrounding the cylinder, which jacket is 
also surrounded by another, forming the passage of 
the heated air to the funnel, by which means the 
temperature is preserved at 400 degrees, the pres- 
sure being 25 degrees perinch. The arrangement 
of the slide valves is such that the steam acts ex- 
pansively, The condenser is a copper vessel im- 
mersed in a cistern of cold water, and the steam 
flows into it by the eduction pipe in the usual man- 
ner, and a jet is admitted to it from an adjoining 
vessel filled before working with distilled water, 
and the condensed water and the condensed steam 
are pumped therefrom into a copper worm placed 
in a cistern of cold water, by which means they 
are reduced in temperature and then reconducted 
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to the distilled water-tank. A fuller account wil 
be found in the last edition of Lardner on the 
steam engine, from which, indced, the above is 
condensed. Yours, &c. C. D. Тномавһ. 
P.S. The fire is urged by a blowing machine. 


To Silrer Copper.—The article to be silvered 
must first be boiled in a solution of alum and cream 
of tartar. A paste must then be made with water 
of one part corrosive sublimate, four parts of silver 
precipitated from a solution of the nitrate of silver. 
sixteen parts of common salt, and sixteen parts sal 
ammoniac, which must be spread over the prepared 
copper. The copper must then be exposed tos 
heat sufficient to drive off the mercury and thea 
polished. N. P. 

<n 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 


London Mechanics’ Institution, Southampton- 
вше, Chancery-lano.— Wednesday, Sept 2, 
8. W. utler, p on the Drama and Elocution, 
Friday, Sept. 22, J. Pereira, Esq., on the Senses, 
at half-past cight o'clock. 

Eastern Айһепатт, Stepney-square.— Wednesday. 
Sept. 20, F. Cooke, Esq., on tho Genius and 
Writings of Lord Byron, at eight o'clock. 

Saint Pancras Institution, Colosseum House, New- 
road.—Tuesday, Sept. 19, Dr. M. Trueman, on 
Animal Physiology—Respiration, at half. pant 
eight o'clock. 

Westminster Mechanica’ Institution, 8, Little Smith 
street.—Thursday, Sept, 21, John Malyn, Es. 
on Anatomy—the Bones and Joints, at half. past 
eight o'clock. 

Islington Institulion, Thursday, Sept. 21, Mr. Jas. 
Smith, on thc Sources of General Happiness, u 
half-past eight o'clock. 

Tower Street Mutual Instruction Society.— Monday, 
Sept. 18, Mr. W. W. Coupland, a Lecture оз 
the Doctrine of Chances, at eight o'clock. 

Finsbury Mutual Instruetion Socieiy.— Tuesday, 
Sept. 19, Mr. Bolton, on Political Eoonomy, at 
half. past 8 o'clock. 


— — 


TO CORRESPONDENTS. 


Corr dents are т future ted fo direct 

their Letters To the Editor, А 1 THE PRIN. 
TER'S, Holloway Press, lslington." Ali comms- 
nications to be Post Paid. I 

If A. Hewitt will send ws a model of his vertica! 
paddle it wlil be much better. to draw from; st 
will then insert his description of ét, which may k 
af service to him. 

Johanny.— We are in the habit of sending wp Mor 
golficr balloons, and one of cightcen feet in circum. 
ference, made of tissuc paper, will carry abori 
one pound weight. Calico is out of the question 
altogether. ў 

Delta shall be answered at the first opportunity. 

We haec receiecd a Letter from Jack's Brother, й 
answer to Z. Wigo's of last week. He must ct- 
cuse our not inserting it for (tno reasons ; first, ot 
account of its th; and, secondly, because wt 
ag sie о dis „ шан . 
ling the flame iscor 

We will send A. B.'s рааасАше to our ел тент; 
but we can sce but little alteration from that of Mr. 
Cocking's. The steel rods are decidedly ghjen 
able; for skould the parachute take an horizont? 
position he would find himself in an awkward s- 
lica tion. ей En 

Reecived W. J., A Friend, O. &, A. R, Civil En- 
gineer, and several others. 


London: Printed at the Holloway Press, by D. |: 
DouvwEY; published by BERGER, Holywell- 
street, Strand; and may be had of all Booksellers. 
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IMPROVED WINDOW SASH. 


DescriPtion.—Fig. I, the sash to be made. 
The two § boards, pp, of less thickness 
than in the common window, so as to al- 
low it to open, as fig. 3, when hinged to 
the dove-tailed piece, fig. 2, which works 
up and down in a groove, fig. 3, with the 
line o, fig. 2, attached on the back, the 
same as the common sash. The grooves 
are formed by making the parting-beads 
and the § beads on the bevel, which will 
prevent the dove-tail piece from slipping 
out of it when the window is opened. 
One sash to be hinged on the right hand 
and the other on the left; and a flush bolt 
U, fig. 1, let in on the other side of each 
to fit it to; о, fig. 2, a little hole for the 
bolt to go into. The dove-tailed pieces 
must be made the length of the sash. It 
will be better to lift the window up tothe 
top when it is to be opened, or the line 
will run up with the dove-tailed piece, 
and most likely break it off. I have no 
doubt my plan will be easily understood 
by persons having tbe slightest know- 
ledge of carpeutry. 


To the Editor of the Penny Mechanic. 


StR,—As my sash opens inside the room, 
it is very convenient to clean, as it moves 
up and down when open or shut; and 
there cannot possibly be any danger of 
falling out of the window, as the cleaner 
willstand inside. 1 think there cannot 
be a more simple plan than this, as the 
window will only require unbolting and 
th en to be opened the same as a door: 
and as to the expense, that cannot be 
much, for two pairs of hinges and two 
flush bolts is all the ironmongery re- 
quired, Certainly there is the fixing to 
be thought of, and the four dove-tailed 
pieces which slide in the grooves (with 
the sash-line attached) on the back of 
each sash, between the parting-bcad and 
the § bead. Your correspondent, Mr. 
Cowell, in Number 35, has forgotten all 
about the expense of fixing, and the flush 
bolts, &c.; also the risk of letting the 
window slip out of the hand when taking 
it out or putting it in, aud the loss of time, 
which would be of great consequence to 
& person who has many to clean. The 
improvement I propose caunot fail to 
effect the object in view, as: no one can 
object to merely opening the window. 
In the improvements noticed in Numbers 
21 and 31, I think itis intended to detach 
one line only of each sash; if so, it is 
very dangerous, and the windows are 
liable to be broken. In Mr. Cowell's in- 
vention, given in No. 35, I should sup- 
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pose, it is intended to take the window 
out; if not that in Number 31 would be 
far the best and cheapest, as any person 
who can use a knife may put in the dove- 
tail wedge, if it should by chance be lost; 
but it would require a carpenter to fix 
Mr. Cowell's suspenders, which would 
of course take some time to do. 
I remain yours truly, 
L. WALLINGTON. 


— —- 


RAIN GAUGE. 
To the Editor of the Penny МЕСНАМС. 


SiR,—I believe that these instruments are 
made to act by means of a float. Now 
could not the weight of the water be 
taken advantage of for this purpose? I 
should propose the following plan:—Let 
A D be a balance-beam fixed on the point 
о, having at one end the funnel aud ves- 
sel E E, and at the other a sliding weight, 
put in motion by a horse hair, for in- 
stance, fixed on the board supporting the 
beam: whenever the water accumulated 
in the vessel F, its weight would raise the 
opposite end of the lever, and the weight 
would consequently be acted upon by the 
horse-hair until it counterbalanced the 
water received. By this means, if the 
water should evaporate, still tbe right 
quantity would be indicated by the 
weight. "The lever on the side of the 
weight should be graduated to a certain 
scale. I remain yours, &c., 
R. O. 8. 


— 


CHEAP ELECTRICAL APPARATUS. 


Description.—Fig. 1 is the whole com- 
plete; pis the stand and bottom, merely 
a piece of wood with two mortice hole: 
made through it, in which holes are fixed 
the two upright sides, B B, better seen іп 
Яс. 2, both being similar. To these sides 
are attached two cushions (the manner ef 
making these and fixing them is described 
in page 292 of this work, one to ench side. 
сс. These cushions are to project out 
from each side so far as to meet, except 
just room to allow the glass wheel, 4, to 
come between and fit tight, better seen in 
fip. 1. In this wheel must be fixed a 
spindle, quite tight, one end of it pro- 
jecting through the one side, 6, aud the 
other the opposite, to which fix a crank, 
E, to set it in motion. To make the whole 
more secure and effective, four iron 
brackets should be screwed to the sides 
and the bottom, as shown at ecee, whith 
will keep the sides pressing against the 
wheel, and thus produce the desired 
eflect. 
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To the Editor of the Penny MEcHANIC. 
818, — Having lately seen in your Maga- 
xine an article on a “Cheap Electrical 
Apparatus," and knowing of one quite as. 
simple, as cheap, and effective as that 
was, at the same time easier to be ob- 
tained and constructed by mechanics, I 
have sent you the foregoing description 
of it to insert in your periodical, if 
worthy. І have not entered very mi- 
nutely into various parts of it, not consi- 
dering it necessary, as my friend, ** E. V. 
E." has very efficiently already done that; 
but have, in as clear a manner ав possible, 
simply described its formation and struc- 
ture. 

I am, Sir, yours, greatly iudebted, 
GEORGIUS. 
— — 


To the Editor of the Penny Mechanic. 


Sir,—In No. 37 of your useful Magazine 
you have given directions for making a 
* Cheap Electrical Apparatus, which I 
think would be much easier to make if, 
instead of making a hole in the bottom of 
a wine bottle, you were to get a wine bot- 
or large phial 4, which has the bottom 
turned inwards, and place a piece of stout 
wire B, exactly in the centre of the bot- 
tom, and surround it with cement cc, 
which may be made as follows: a half- 
pennyworth of bees wax, a pennyworth 
of rosin, and a little red ochre, melted to- 
gether. For one end, and for the end in 
which the handle is fixed, take a piece of 
wood p, and fix it in the neck of the bot- 
tle; bore a hole in the centre of the wood, 
and put in it a piece of wire Р, in the 
shape of a handle; a piece of wood is 
preferred to cork, because, by the con- 
tinual turning of the machine the hole in 
the cork would enlarge, and the handle 
give way. And again; instead of taking 
a mixture of quicksilver, scraped from the 
back of a looking-glass, and tallow, you 
should use a little amalgam; the effect 
would be better. Amalgam may be made 
thus: take a piece of zinc the size of a 
small nut, and melt it in the bowl of a to- 
ассо pipe, and when melted put іп an 
ounce of quicksilver; pour it on a stone 
to cool, and it will be fit for use.—O**p. 


— — 


IMMATERIAL CAPITAL. 
NO. V. | 
We hope that now our readers are some- 
what enlightened with respect to the 
real value of immaterial capital, its esti- 
mated value will be found to be entirely 
under the dominion of circumstances. 
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The sea is not more fluctuating in its sur- 
face, nor the wind more changeable and 
irregular in its motions, than the price in 
material gold which this capital bears in 
the market of the world. 


We see our genius, as thongh the fa- 


vourite of fortune, borne for ever on the 
winds of prosperity, far in wealth, intelli- 
gence, and influence, above the heads of 
the rest of the world, seated on a throne 
which all unite in upholding ; receiving 
homage which all concur and vie in yield- 
ing; and exercising power which all con- 
sent in supporting. But how seldom is 
this the case ; it is ever the exception, not 
the rule; a case supplied by circum- 
stances to puzzle thesenses of men. The 
generality of men of science haveto strug- 
gle with difficulties which would crush 
scores of ordinary men; they have to con- 


tend with obstacles to others unsur- 


mountable, and to combat enemies whose 
front would awe all others but them- 
selves. 
in overcoming all, and reacbing the pin- 
nacle of fame? Experience answers, no— 
many of those who were the germs of na- 
ture’s brightest flowers, doomed to blush 
unseen as blighted in the bud. Like a 
certain people of old, in the land of the 
Pharaoh's, this class of men has become 
too numerous ; means are taken to quench 
the intellectual zeal which the growth of 
knowledge has produced ; and these not 
succeeding, care is taken to depress the 
rising genius as he pants and toils for 
fame and an honourable subsistence. 
Cold smiles and scornful inuendos meet 
his enthusiastic ideas ; 
thrown upon the flame lest ite fervour 
grow too strong for the people of the land. 


And are they always successful 


cold water is 


Nature has bestowed on some minds more 


enlarged faculties and capabilities than on 
others; and it was surely intended that 
the benefits arising from these should be 


diffused around. But if those who might 
receive these benefits, aud for whom they 
were intended, obstinately set themselves 
in opposition to the instruments employed 
to impart them, and refuse them that sup- 
port of which they so often stand in need, 
and to which they are so justly entitled, it 
is lamentable indeed. Yet this is exactly 
the state of the case, and reason has to 
weep that folly and ingratitude should so 
rule over the minds of men. This sort of 
capital, of which we speak, is not a sale- 
able article; its properties and value are 
not understood ; men have no faith in the 
prospects which it presents, and none but 
the most niggardly advances are made to 


render it available. 


BASILIUS. 
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HAND-LOOM WEAVERS. 
To the Editor of the PENNY MECHANIC. 


Sin,—Towards the close of the last ses- 
sion of Parliament, a Committee“ was ap- 
pointed by the House of Commons to in- 
quire into the distress prevailing amongst 
What object 
the supporters of the motion had in view 
I care- 
fully perused the debate at the time, and 
could not find one plausible argument in 
favour of the motion—not even in the 
specch of the hon. mover, the friend, par 
excellence, of the Hand-loom Weavers. 
That the unfortunate hand-loom weavers, 
both in England and Scotland, are now, 
and have been for, years, in extreme dis- 
tress—nay, some almost starving—is, alas! 
but too well known, and need no Com- 
mittee to prove it. A liberal subscription 
was lately raised for the relief of the 
Spital-fields Weavers, but this can, at best, 
afford only a temporary relief; and there- 
fore the causes of the distress should be 
inquired into, with a view to their re- 
medy. It is now some years since power- 
loom weaving came into successful ope- 
ration, and consequently that hand-loom 
Weaving failed: the question, therefore, 
naturally presents itself, “Why did the 
thousands who are at present starving 
engage in the business at all, when 


the Hand-loom Weavers. 


Jam quite at a loss to discover. 


they well knew at the outset that they 


would not be able to gain a livelihood by 
it? The auswer I believe to be is, that 
great facilities are given for children to 
enter the business; and it being a cha- 
racteristic of youth to be fond of earning 
money, there is no lack of fresh hands 
willing to engage in it. The plain fact is, 
that hand-loom weaving, or any other 


business in which animal power is placed 
in competition with that of steam, can 
never again prosper in the United Kiug- 
dom, whatever legislative measures may 
be passed for its relief. This being the 
case, my advice to the Weaver is—being 
a sincere. friend—that they endeavour to 
obtain sufficient money by subscription to 
enable them to emigrate to some country 
where they may stand a chance of obtain- 
ing a remunerating price for their labour, 
and that no fresh hands, on any account, 
be instructed in the business. 
I um, Sir, yours respectfully, 
J. F. S. 
* The Committee having been appointed 
by the late House of Commons is now de- 
funct, but will, most likely, be re-ap- 
pointed in the ensuing session. 


{We are decidedly of our Correspon- 
dent’s opinion, that whatever subscrip- 
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tions may be raised for the benefit of the 
Hand-loom Weavers will give but mo- 
mentary relief; the immense number of 
sufferers are too great to be supported by 
alms. Man must live by his own indus- 
try. We consider machinery (when pro- 
perly applied) to be one of the greatest 
blessings that can be conferred on mau- 
Кіші; which, as shown by J. F. S. leaves, 
màn but little or nothing to do. The 
earth still yields the same quantity of 
food ; there is no reason therefore that 
a man should starve, or become a wander- 
ing beggar. The time thus saved by 
the introduction of machinery ought ts 
be spent in cultivating the mind, in agri- 
cultural pursuits; in the enjoyment of 


manly field and other sports; іш roaming 


over the garden of Nature, enjoying the 
delightful study of botany, entomology, 
ornithology, &c.; and in teaching our 
children the rudiments of education ne- 
cessary to make them the future good 
citizens, But why is this not done? lt 
is because men are not sufliciently edu- 
cated in the laws of nature;—they are 
disunited. The Creator seuds forth men 
of genius into the world, who, by their 
inventions, pave the way for man's bap- 
piuess, but they will not walk in it. The 
thousands suffer the individual—the Ca- 
pitalist—to seize the opportunity of en- 
grossing these inventions, and thus, is 
the eud, the whole body are reduced to 
a state of poverty and wretchedness. If 
the Hand-loom Weavers, then, cannot get 
machincry [we do not wish to cast re- 
flections on that body, but we know, from 
calculations which have been made, that 
the money spent in Gin Palaces in the 
Metropolis, if turned into another chan- 
nel, would soon purchase machinery for all 
who are injured by it;] and have it placed 
under the management of their owu so- 
cieties, whereby the whole body may reap 
the benefit of it, we thiuk, with J. F. S., 
that it would be much better to raise a 
subscription and emigrate. We fear it is 
of but little use trusting to Legislators ; 
they cannot understand the шесішіс s 
wants, having been brought up in u 
sphere far above him.] 
Ё — 


MANUFACTURES. 


MAKING GUN FLINTS. 
DY DR. MITCHELL, 
Branpon, in Suffolk, is the only place ia 


England in which gun-tlints are now made 


to any considerable exteut. During the 
war, and before the invention of percus- 
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sion caps, when the demand for gun-flints 
was much greater than it is at present, 
some were made at Lewisham, Maidstone, 
Purflect, Greenhithe, and Northfleet ; but 
none are made there at present, although 
the largest flint-merchant in the world re- 
sides at the last mentioned place. The 
gun-flint makers at Brandon say that they 
have an advantage over every other place 
in England, in consequence of the mate- 
rial which they obtain in the pits below 
their heath being better than is to be had 
any whereelse. They say, that the flints 
which they are enabled thereby to make 
will last longer than other flints, and are 
most certain in their fire. This, from in- 
formation elsewhere obtained, I consider 
to be true. At Brandon they said that 
the French no longer made gun-flints, 
and, in fact, that they themselves were 
now the only makers in the world, and 
yet the seventy or eighty men now cm- 
ployed could barely make a living by 
their trade; the cessation of war, and the 
Invention of percussion caps, had so much 
diminished their business. The masses 
of flint from which the gun-flints are 
made at Brandon are obtained from a 
common about a mile south-east from the 
town. The chalk is withiu six feet of 
the surface. The men sink a shaft down 
about six feet, then proceed about three 
feet horizontally and sink another shaft 
lower down into the chalk about the same 
depth of six feet, and sometimes they fall 
in with a floor of flint within this depth. 
They proceed again about three feet hori- 
zontally, and sink another shaft six feet ; 
and so they proceed, going sometimes to 
the depth of about thirty feet. By making 
their shafts only about six feet in depth, 
they are enabled to descend, and hand up 
the stone from one stage to another, with- 
out the aid of any machinery ; and al- 
though a windlass, rope, and bucket 
might save labour, they would require 
capital, which the poor men who follow 
this occupation cannot command. They 
Pay a rent of five shillings to the parish 
for every cart-load, which is as much as 
three horses can draw, and of this they 
grievously complain. In the descent of 
about thirty feet, they generally find 
three floors of flint, and sometimes as 
Many as four. At every floor of flint 
Which they find they excavate .horizon- 
fally for several yards, even as far as 
twenty yards below the chalk, The flint 
ls in large blocks, іп form much like the 
septaria stone, The men break the blocks 
Into moderately-sized pieces, so as to be 
enabled to haud them up from stage to 
stage. When engaged in doing this, a 
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man places himself about half-way up 
between two stages, so as to receive the 
stone from below, and hand it up to the 
stare above him. They sometimes sink 
shafts and do not fall iu with flint to re- 
pay their labour. 

When we look at a gun-flint, and ob- 
serve its elegant shape, aud consider how 
admirably it is adapted for the purpose 
intended, we should be apt to think it had 
been ground into that shape with great 
labour and skill. Such, indeed, is the 
manner in which gun-flints, if we may so 
call them, are made in Germany frum 
agates and conglomerates ; but they are 
much less eflicient and more expensive. 
The art of making gun-tlints appears to 
be very simple; yet I was informed at 
Brandon, that it is not more than forty 
years since the present mode was knowa 
there, being introduced from France. 
The origin of the art is kept in recollection 
by its being called the’ French mode, as 
distinguished from the mode formerly in 
use, which they called the English mode. 
One of the men in a shop which I visited 
recollected the time when it was first 
made known. According to what is 
called the English mode, pieces were 
struck off the edges of a block of flint, 
and when it happened that they were of 
such a form as would auswer, the edges 
on the sides were broken off, and they 
were brought into some shape. Such 
flints were unshapely in comparison of 
the present very elegant form of gun- 
flints ; there was a great waste of manu- 
facture and material, and only a small 
number could be made in a given time, 
Accordingly this mode was soon totally 
abandoned when the French mode was 
once known. This mode I shall now at- 
tempt to describe. The workman, tech- 
nically called a cracker, who is seated on 
a chair, hasa thick piece of leather strap- 
ped on his left thigh, and over that piece 
of leather he straps on a thick piece of 
iron. He takes a large piece of flint- 
stone, and breaks it into pieces of ma- 
nageable sizes, about two pounds each: 
he then takes oue piece in his left hand, 
and applying it to the plate of iron on his 
thigh, he strikes out fragments at short 
distances from each other: he then strikes 
with his hammer on the parts of the edge 
of the flint, which are now separated from 
the rest, and the effect of the blow, toge- 
ther with the reaction on the plate of iron 
on his thigh, causes a flake of about three 
or four inches in length to come off, there 
being on each side a conchoidal fracture, 
Other flakes are broken off in. the same 
manner. Of the takes thus obtained 
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from the mass of flint, some are large and 
others small. The workman has before 
him three small casks with the upper end 
open; into one of them he drops the larger 
flakes; into the second the flakes of a less 
size ; and into the third the flakes of the 
smallest size. When he has broken off so 
many flakes that there is no longer any 
good flint left, but only the outer white 
crust, or such parts as are made of greyish 
matter, he throws the refuse into a fourth 
cask, which is beside them, and it is from 
time to time carried out of doors, aud 
thrown into & heap of rubbish. The three 
casks with the flakes are intended each of 
them for a separate workman, who has to 
finish them into flints, as musket-flints, 
carbine flints, horse-pistol flints, single- 
barrel flints, double-barrel flints, and pis- 
tol flints. The workmen who divide the 
flakes into flints are called nappers, and 
one cracker is enough to keep three of 
them employed. vA napper has before 
him a block not unlike a butcher's block, 
upon which a piece of iron is nailed, from 
which rises a thin piece of iron three 
inches in length, and only а sixth of an 
inch in thickness, and brought to a coarse 
edge. The napper uses a hammer, which 
is merely a plate of steel extending two 
inches on each side of the handle, and an 
inch in breadth, and not above a sixth of 
an inch in thickness. He takes into his 
left hand one of the flakes, and lays it 
over the little anvil on the block, and 
with his hammer he breaks it into three 
or four flints. All that he has to do after 
that, is to see which edge will be best for 
the flint, and from the other he breaks a 
little off, and the whole is complete. 

At Brandon I was told that, in the pre- 
sent depressed state of the trade, arising 
from the use of percussion caps, the best 
musket flints were sold from 7s. to 8s. a 
thousand, which at one time, during the 
war, were sold for two guineas. 


— — 


MISCELLANIES, 


The British Association for the Ad- 
rance ment of Science will meet next year 
at Newcastle. The Duke of Northum- 
berland has been appointed President. 


Deposit of Silt from Salt Water.—At 
the meeting of the British Association for 
the Advaucement of Science (Section C, 
Geology and Geography), Captain Den- 
ham stated, that he had been examining 
the port of Liverpool for 14 years, and he 
infers, from his observations, that a time 
will arrive when no access to this port 
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will exist, unless man, by his ingenuity, 
set bounds to the operation of tidal action. 


Power of the Steam Engine.—In three 
Engines, at Huel Towan, East Crinnis, 
and Binner Downs, in Cornwall, the re- 
lative duties performed by one bushel of 
coals are respectivelv, 86, 73, and 73 mil- 
lions of pounds lifted one foot high, and 
1085, 870, and 1006 (ons, lifted the same 
space, for one f rthing expense. Messrs. 
Taylor and Galloway have stated, that by 
the consumption of one bushel of coals, 
they have been able to raise 125 mlllions 
of pounds one foot high. It appears 
doubtful, however, whether the duty from 
such a quantity of coals ever much ex- 
ceeds 90 millions. 


Power of a Locomotive Engine.—“ The 
Elephant,” a locomotive engine on the 
Bodmin and Wadebridge Railway, a short 
time since, drew up the enormous weight 
of 58 tons, including itself and wagyon, 
over an ascent of 1 in 45, and going at 
the rate of 5 miles per hour. 


Expense of а Steum-Boat—A steam- 
packet of 100-horse power, equipped as it 
ought to be, costs about 20,0001. ; expen- 
diture of fuel, wages, and victualling, 
about 2501. per month; tonnage daty, 
lights, pilotage, and port charges, 9001. 
per annum ; insurance 100l. per month; 
small repairs aud winter expenses about 
5001. These items, with the expenses of 
a boiler, which amounts to about 15001. 
in the ten years a vessel is calculated to 
last, and a reserved fund of about 20001. 
per annum for the construction of another 
vessel, makes, altogether, the sailing ex- 
peuses of such a vessel abont 10091. per 
month. 

Vegetation ін Arsenic.—M. Gilgen- 
krantz states, in the Journal de Pharmacie, 
that he has seen a plant, of the genus 
Leptomitus, form in a solution of arsenie. 
This observation proves that arsenic, a 
substance so very poisonous, and sup- 
posed to be destructive to all organized 
bodies, is however favourable tothe vege- 
tation of some plants. M. Dutrochet ob- 
served the development of a similar plant, 
abont ten years ago, in a solution of ace- 
tate of lead. 


Analysis of Indigo.—M. Dumas, after 
repeated expcriments on this substance, 
states its composition to be the same as 
that which he discovered it to be fifteen 
years since—Vviz. 

Carbon...... 7°30 
Hydrogen .. 4:0 
Nitrogen ....10:8 
Oxygen ....122—100:0 
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This experiment, which may he easily 
performed, will prove water to be а com- 
pound of oxygen and hydrogen, but it will 
not prove in what proportions they unite. 
This, however, may be ascertained by the 
following experiment. Provide two tubes, 
closed at one end, and into the other end 
of each place a cork; let two pieces of 
platina wire be passed through the corks 
and communicate by their extremities out- 
side the tubes with the negative and posi- 
tive poles of a galvanic battery. Whena 
stream of galvanic electricity is made to 
act upon water thus situated, oxygen gas 
will be given off from the end of the wire 
connected with the positive pole, and hy- 
drogen from that in connection with the 
negative pole. 
top of the tubes, and it will then be seen 
that the hydrogen is exactly double the 
quantity of the oxygen. 
employed in this experiment instead of 
platina, or some other substance not easily 
oxidized, very little oxygen will be found 
in the tube; instead of ascending in the 
tube it will oxidize the wire. 
of the gases forming water may be ob- 
tained by those who possess a galvanic 


CONSTITUTION OF WATER. 


TRE ancient philosophers supposed that 
there were but four elements, whose 
agency produced all the varicd phenomena 
of nature ; these elements were air, earth, 
fire, and water; and when we consider 
what numerous changes they are capable 
of producing, we need not be surprised 
that they should have been eonsidered the 
most important agents in nature. Modern 
chemistry, however, has shown that the 
ancients were much mistaken in their 
views respecting these elements. Instead 
of their being simple, three of them, at 
least, have been proved to be compound 
bodies. The air, the earth, and water 
are all the products of the combination of 
afew elementary substances; and fire is 
the result of intense chemical action, be- 
tween the particles of matter under pecu- 
liar circumstances. As far, however, as 
the production of the various phenomena 
of nature is concerned, water may still be 
considered one of the most powerful agents 
with which we are acquainted. It is im. 
possible to enumerate the effects it is ca- 
pable of producing; there is scarcely a 
chemical change that can take place in 
which it is not concerned, either in its 
natural state, orin combination with some 
other substance; and it forms an impor- 
tant part of all organized beings. Our 
limits prevent our entering into a descrip- 
tion of its more important properties at 
present ; we can now only describe its 
chemical constitution. 

Water is a compound of oxygen and 
hydrogen, in the proportion of one volume 
of the former to two of the latter; or, 
according to the atomic theory, of one 
atom of oxygen and one of hydrogen. The 
atomic number is therefore nine. That 
water is composed of these elements may 
be proved in a most satisfactory manner by 
the following experiment. Procure an 
iron tube, open at both ends, and to one 
end lute the neck of a retort containing 
water ; to the other end fix a small tube, 
the end of which is to be placed under a 
receiver in a pneumatic trough. Then 
place the barrel horizontally in a furnace, 
and when it has become red hot, heat the 
water in the retort and form steam. The 
steam will pass through the red-hot tube, 
and in doing so will be decomposed. The 
iron tube has a greater affinity for the 
oxygen of the water than the атр 
has for the oxvgen, and the latter will ac- 
cordingly enter into combination with the 
hot iron, forming oxide of iron; the hy- 
drogen will consequently be liberated and 
pasa through the tube into the receiver. 


The gases will rise to the 


lf iron wire be 


A mixture 


battery by passing the wires, connected as 
in the last experiment, through a cork 
in a single tuhe, and decomposing the 
water. If the stream of galvinism be then 
continued till the points of the wire in the 
tube are uncovered by the water an ex- 
plosion will take place, and the water 
that has been decomposed will be again 
formed. "Ihe composition of water may 
be proved by synthesis as well as by ana- 
lysis. If one volume of oxygen and two 
of hydrogen are passed into a strong glass 
vessel containing twowires from a battery, 
when the electric spark is produced the 
gases will explode, and a dew will be 
formed on the inside of the glass; this is 
the water produced by the combination of 
the gases. If a jet of hydrogen from а 
bladder or a Woulfe's bottle be ignited, 
and a glass tube open at both ends, like a 
lamp.glass, only longer and of less dia- 
meter, be placed around it, the hydrogen 
will enter into combination with the 
oxygen of the atmosphere, and a dew will 
be formed in the inside of the tube, as in 
the experiment last described. By these 
experiments the true composition of water 
may be ascertained with a beautiful degree 
of exactness. Indeed, there are few che- 
inical experiments more satisfactory than 
those by which this liquid may be formed 
or decomposed. 
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QUERIES. 
To the Editor of the PENNY MECHANIC. 


Sin,—In the Adelaide Gallery there are 
some beautiful specimens of leaves of 
plants which have been anatomised by 
‘some process which the exhibiter is will- 
iug to explain. 

Notresiding in London, it is out of my 
power to make a personal application to 
the exhibiter, but it is probable that you, 
orsome of your numerous readers, may 
have received the information which I 
wish to obtain, and if such should be the 
case, the insertion of it in an early number 
will extremely oblige, amongst many 
others, your constant reader. 

G. D. S. 


To the Editor of the Penny Mechanic. 


Sir,—I am about constructing a balloon with 
wings, which I think wil] make the descents much 
safer than they are at present; becausc, if the 
voyager has parted with all his ballast, and is de- 
scending from a great height, he may not be able 
to see the exact nature of the ground beneath him; 
and supposing there are houscs under him, he will 
with my balloon, be able to rise again and make 
another descent in a зет place. I have got every- 
thing at hand to proceed with the balloon excepting 
the solution of India rubber, which I believe, is 
laid on the balloon as a varnish. Not knowing 
how to inake it, you will much oblige me if you 
will insert in an early number the best reccipt for 
it. Pickwick. 

Sin, —I shall feel greatly obliged if any of your 
correspondents will inform me of the best method 
of cleaning silver and plated goods, such as tca- 
urns, waiters, &c., and also German silver The 
object is to obtain a fine polish. I am, Sir, your 
obedient servant, F. S. 5. 

Str,—Can any of your numerous Correspondents 
inform me what will make a varnish for boots or 
shoes, which, when applied, shall produce a bril- 
liant jet polish without the aid of a shining-brush, 
also without proving injurious to tho leather. 

our constant reader, W. J. 


Sır, —Having heard of a valuable improvement 
that has lately been made in steam engines by a 
certain Mr. S. Hall, ‘herewith take the liberty of 
addressing you, and of asking the favour (if you 
can obtain any information regarding it) to com- 
municate it to me through your valuable magazine. 
I remain, Sir, your obcdient servant, 


Sır, — Will you, or some of your readers, be 
kind enough to inform me of tlie best shape and 
material for constructing a kind of chimney jor the 
collection of carbon deposited from the smoke of a 
substance burning underneath, for the purpose of 
making black, on a small scale? 8. it. 


SIn.— Will you be so kind аз to inform me of 
the best way to make japan for tin? An ecrly an- 
swer will much oblige W. D. F. 

Srr,—You will much oblige me by inserting the 
following queries in your well-deserving and widely- 
circulated periodical :— The best and quickest me- 
thod of making blacking; the best receipt for 
making black ink; and also the powder which I 
have seen in the stationers' windows? I am not 
acquainted with the name of the powder to which 
1 refer, otherwise I would state it. G. H. 

It a steam engine had only to work onc side of a 
piston, would it exert double the force on that 


side with only the some pressure on the bodies? 
b. 6. 
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Srn,—TI should be much obliged if you or any 
of your Correspondents would inform me of the 
composition, called Dr. Мап, or Cartwright's, 
black aud blue reviver. Tam, Sir, 

A CoxsTANT READER. 


ANSWERS TO QUERIES. 
To the Editor of the Penny Mechanic. 


Bin,—l beg to inform “А Subscriber,” that 
lime, from the most beautiful marble down to 
common chalk, are carbonates. Lime ccntains no 
particular heat more than other bodies. All bodies 
contain a latent heat. Mater gives out its latent 
heat when pourcd upon lime. It is a general law 
in chemistry that all fluids, upon being converted 
into solids give out their latent heat, and solids 
being converted into fluids absorb heat. I am, Sir, 

A Constant READER. 


Fulminating silver is the article that must be 
purchased by James Dunn;" but the following 
recipe, we think, will suit him better, being much 
safer :— Matches. for Instantaneous Light. —Oxy- 
muriate of potash, flower of sulphur, of each tcn 
grains, vermilion two grains, oil of turpentine a 
sufficient quantity to make a paste, with which 
coat the ends of slips of wood previously dipped in 
oil of turpentine and dried. 

2. Oxymuriate of potash nine grains, sugar three - 
grains, flour of sulphur two grains, verinilion one 
grain, wheat flower two grains, spirit of wine a 
sufficient quantity to make a paste, with which coat 
the ends of slips of wood previously primed with 
camphor dissolved in spirits of wine. When these 
matches are plunged into oil of vitriol аса in:nic- 
diately withdrawn, they toke fire instantaneously. 
To prevent the oil of vitriol from spilling if the 
bottle should accidentally fall on one side, pounded 
asbestos, or sand, is put into the bottle to soak up 
the acid. J. R. W. 


If ** Sam, Weller“ will favour Mr. Barrett, tke 
large coffee rorster of Nolborn- bars, with an orücr, 
we have no doubt he wil] show him the whole 
process. 


We beg to inform “ An Admirer of the Penny 
Mechanic,” that hydrogen gas procured from 
coal,” ean be burned from a common stone bottle, 
provided it be fitted with a proper stopcock, The 
Portable Gas Company” often supplied it in this 
way. By no means trust to a bladder. 


— — 
TO CORRESPONDENTS. 


Correspondents are in Juture. requested to diren 
their Lettera "To the Editor, AT THE PRIN. 
ТЕН, Holloway Press, Islington." АЙ compu. 
nications to be Post Paid. 


Pickwick can send us his parachute ; tf worth public 
notice, tee wil give ап engraving Of ii. 


We will endeavour to find room for S. R' crpe- 
тетеп. 


We are chliged to N. P. for his paper on the mann 
Jacture of glass. 
G. B. shall be inserted the earliest opportunity. 


Q. E. D. is rather severe with some of onr Corret- 
po: dents, He must bear in mind that this work 
was established for the purpose af greing men of 
limiled education an opportunity of making kncten 
their inventions ; and also for inserting any urs. 
tiens they might wish to be answered hy onr more 
intelligent Contributors, We nevertheless Whe the 
Style rn which the letter is written, and will endea- 
tour ta fied room for ii. 


— `... —— — ——— — ------ 


London: Printed at the Helloway Press, by D. А. 
Ровохкү; published hy Веска, Holswcl- 
Street, Strand; and may be lid of all ook. cers. 
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THE LONDON AND BIRMINGHAM 
RAILWAY. 


Wr. this week present our readers with a 
view of the canopy at the entrance of the 
line near Euston-square. Its extent is 
somewhat considerable, and capable, we 
should say at a glance, of covering not 
less than two hundred carriages. Оп en- 
tering the passengers’ gate from Euston- 
square, you pass along a short gravel 
path, which leads to a commodious range 
of buildings (as seen on the right-hand of 
our engraving,) occupied as offices for 
the delivery of passengers' tickets, book- 
ing of goods, &c. "Through this building 
persons are directed to the grand depót 
of the company's carriages. To prevent 
accidents, (which might occur were per- 
sons allowed to walk on a level with the 
line of rails,) a platform is raised suffi- 
ciently high for passengers to step in and 
out of the carriages with ease and safety. 
The time of starting having arrived, the 
doors of the carriages are closed, and, by 
the assistance of the conductors, the train 
is moved on a short distance towards the 
first bridge, where it is met by an engine 
which conducts it up the inclined plane 
as far as Chalk Farm. Between the canal 
and this spot stands the station-house for 
the engines ; here also are the fixed en- 
gines which are to be employed in draw- 
ing the carriages up the inclined plane 
from Euston-square, by a rope upwards 
of a mile in length, (the cost of which 
was upwards of 4001.) ; beyond this again, 
on the right of Chalk Farm bridge, i8 an- 
other range of building occupied as work- 
shops for building the carriages, cattle- 
waggons, &c. The engines now are 
changed, and the whole train passes on 
at a rapid rate through the most delight- 
ful country conceivable. Entering the 
tunnel—froin broad day-light to the most 
perfect darkness—has an exceedingly no- 
vel effect: indeed, the scene whole pre- 
sents а most animating appearance. 

We took an early cup of tea a few 
evenings since, and left London by the five 
o’clock train, and, what with the rapidity 
of the conveyance—the great number of 
social companions—the change of scenery 
—under hill and orer dale—we certainly 
were never more gratified ; and we recom- 
mend our numerous readers not to attend 
to the newspaper tales daily promulgated 
(by timid persons of the old school, whose 
ideas and habits will not allow them to 
travel more rapidly than by go-carts, or 
else by parties interested in the existing 
&tage-coach or canal monopolies,) of the 
numerous accidents atteuding steam con- 


THE PENNY MECHANIC. 


veyance on railroads ; in our opinion, 
accidents occur more frequently, and are 
more likely to do so, by the old than by 
the. new mode of conveyance. But a 
short time since we ourselves were in im- 
minent danger of losing our lives, while 
travelling by the stage-coach. We re- 
commend our readers to take a trip to 
Boxmoor by the Birmingham Railway, 
confident it will affurd them equal grati- 
fication with ourselves. 


— — 
To the Editor of the Penny Меспаміс. 


Sin, —As this is my first appearance іп 
your publication, I beg you will indulze 
me with the space of two or three columns 
by way of introduction. 

In apologizing to your correspondents 
for the unreserved manner in which I ex- 
press my disapprobation wherever Í detect 
error, I beg to assure them thut I do so 
without the slightest feeling of ill-nature 
or disrespect. My only object is the pro- 
pagation and elucidation of truth ; but, 
unfortunately, it is otherwise with many 
persons; they choose to persist in their 
error rather than acquire the knowledge 
of truth at the expense of their foolish 
and puerile vanity. But let them reflect 
that “ Du choc des opinions nait la ve 
rite." Мо man is exempt from ermr, 
therefore no one should repine because he 
is compelled to acknowledge that he is 
not always right himself, but patiently 
submit to an infirmity which is inseparabk 
from human nature and which we all must 
bear, in common with Euclid, Kepler, 
Newton, and Agnew. 

Parachutes.—1 really did indulge in the 
hope that the epidemy was abating, and 
that I should see no more pictures and 
writings relating to parachutes; and it is 
with regret I now feel myself called upon 
to make the followiug remarks upon the 
subject: as a “profession de foi.” I 
must state that I am ap adinirer of aeros- 
tation, and entertain sauguine hopes that 
it will ultimately become a source of real 
and general benefit to society; for al- 
though it is impossible to guide a balloon 
by means of sails, and ne application of 
the arts we at present possess will pro- 
duce sufficient force to guide it by other 
means, still it is far from demonstrated 
that sufficient force will not be obtained 
at some future period. Even now, Mr. 
Green has shown that it is a safe convey- 
ance out of any country, which alone is 
upon some occasions an important object. 
It may also be applied with great benett 
to medical purposes; and many other 
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velocity of descent through & quiescent 
medium, every datum that can be postu- 
lated js given; the force of gravity, the 
weight of the machine, the inertia of the 
air, and area of the surface acting upon 
it. A mere smattering of mathematical 
science will enable any person of ordinary 


cases might be adduced showing its actual 
or probable utility ; besides these, it may 
be applied to many purposes which have 
not yet occurred to us. 

The capability of detaching a person 
from a balloon with the probability of his 
descending in safety is unquestionably а 
valuable addition to the aerostatic art; : 
this object may be easily attained by sus-| Upon some future occasion, 1 shall give 
pending a small balloon under the car of | 8 minute description of a parachute $0 
the principal one. About one-fiftieth the constructed as to produce any required 
capacity of the Vauxhall balloon would | velocity of descent with the least possible 
sufficiently moderate the descent of one | weight, or greatest possible streugth. At 
person, and he might take enough ballast the same time, I disclaim the intention of 
to protract his descent for & short dis- sanctioning the use of such macbines for 
tance should he be about to land in any the purpose of descending from a balloon ; 
inconvenient place. After discharging | ™Y chief object will be, to exhibit the 
the gas the balloon might be placed in the | perfect beauty of mechanical science when 
car, and in that state it would be much | Properly applied. 
more easily conveyed than a cumbrous « J,"—1 fear this instrument will not 
parachute thirty feet in diameter, and to produce the effect required ; reflect again, 
which would frequently be added the mu- Mr. J. and Mr. G. a fortiori. The cy- 
tilated body of the experimenter. My linder must be made of strong cast brass, 
first objection to parachuting is, therefore, | or something equivalent to it; the pres- 
that it is utterly useless. As an illus- [sure upon a cylinder of the dimensions 
tration of the theory of resisting fluids it described by “ J.” would be above 500 
bas proved a total failure: not а single | Pounds. There must be a valve to the 
fact or observation worthy of repetition part connected with the receiver and ano- 
has been elicited: all that have fallen ther to the piston. 
under my notice are constructed in utter “ H."—I once commenced a collection 
ignorance of hydrostatics ; the various of butterflies. The first difficulty I had 
schemes that have been proposed are | to encounter was to kil! them without in- 
either unsupported by any reasoning at juring their plumage ; the next was, to 
all, or founded upon false and grossly prevent the depredations of small insects, 
absurd doctrines. One recommends а which soon destroy them if unprotected. 
weight to be tied to the bottom in order I applied to a friend who is a great con- 
to “ keep it steady ;” another says, there noisseur in these matters, and his instruc- 
should be a hole in the centre to “ let out tions were to this effect:—place the pa- 
the condensed air,” and strange and in- tient on а card, and pass & pin through 
conceivable as it must appear to every the middle of that part of the body to 
scientific man, they have all, without & which the legs are attached ; it must be 
single exception (that I am aware of) | pushed nearly up to the head to prevent 
made them strike the air obliquely. The the wings from rubbing against it; then 
surface most resisted is that which pre- put the end of the pin which protrudes 
sents no convexity, and is at right angles | 9? the opposite side of the card into the 
with a direction of its motion, which, of flame of a candle, and all motion will 
course, must be a horizontal plane. The | soon cease. Spread out the wings with 
only proper form for a parachute, and | other pins inserted in the card till the 
almost the only one which the whims of | joints become stiff, and then fix bim in 
projectors have not accidently hit upon. his place of destination, which must con- 
А. concave surface, indeed, possesses the tain a piece of camphor ; this, I am told, 
property, provided there be no perfora- will effectually exclude all vermin. 
tions in it; but even then, it would not| “А. M."—No process will render pa- 
be applicable in this case, on account of | per sufficiently transparent to show the 
the oscillation it occasions when any al- | figures distinctly with a magic lantern : it 
teration takes place in the horizontal mo- is a much better plan to smoke the glass 
tion of the air. The different forces which | over a candle, and mark the figures with 
combine to produce this motion cannot be | а point; it is easy to contrive a ruler and 
conveniently described without another | rest for the compasses à little elevated 
drawing of & parachute, to which I have frum the surface. The effect is brilliant. 
& particular objection; but any person “ N. P.7—1 have obtained perfect ske- 
acquainted with mechanical science can letons of small animals by placing them 
easily calculate their effect. As for the in ants’ nest. The skeleton of a lizard is 
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give the reader some idea of the manner 
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a very beautiful object ; the hard skin and : ing to ancient philosophy, the author re- 
every other part except the bones is soon marks, * There are certain blessings of 
destroyed. If an egg be placed amongst | Providence, which, from their being al. 
a large congregation of ants they will im- | ways at hand, and always in use, we do 
mediately attack every part of the sur- | not estimate as we ought. Such, for in- 
face, and form a curious pattern of curved stance, as fire and water. Man is not 
lines upon it; but it must not remain too | raised higher above the beasts, partica- 
long, or they will entirely demolish it. larly some of them, by comparing his 
It is better to take off the skin of & mouse | reason with their instinct, than he is by his 
on account of the hair. I must mention, knowledge of the uses of fire. No animal 
that I made these experiments on the whatever, except man, has the command 
mountains of Switzerland, where the ants of this element. The elephant, the 
are larger and more numerous than I have beaver, the bee, with all their wonderful 
observed in England—some of their cities sagacity, have no idea of, or power to 
are four or five feet in height. use, fire; and by the employment of it, 
Having answered these questions, per- | more than by any other means, does man 
haps you will allow me to ask one :—will evince his superiority, In the absence of 
Basilius oblige his readers with the name & knowledge of the true God, no worship 
of the gentleman who appeared “ fifteen | has ever appeared to me so worthy of 
hundred revolving suns” after his fa- rational creatures as the worship of the 
vourite Virgil? I have heard of a gentle- | sun and of fire. The sun is, in fact, the 
man resembling “two single gentlemen visible deity, the dispenser of life and all 
rolled into one,” who lodged at a baker’s | its blessings to creation ; and his emblem 
some time ago; but that would imply a | and prototype placed in the hands and ia 
glaring anachronism. I am fairly puzzled | the service of man, is fire. Following the 
—I give it up. Adieu till next Saturday, | above idea, we shall find, that in the time 
Q. E. D. | of Zoroastes, the Persians, who were 
worshippers of the sun or fire, were fur- 
ther advanced in civilization than most 
other nations; and the Peruvians, who 
were likewise worshippers of the sun, 
were by far the most humane and polished 
people of the new world. But we shall 
perceive that all the things which are best 
for us, that is most calculated to procure 
us comfort and happiness, are not only 
given us in the greatest abundance, but, 
as has been observed by the amiable St. 
Pierre, if we examine these things, we 
shall find they are not only the most salu- 
tary, but the most delicious of the pro- 
ductions of nature. Upun which luxurious 
food could man feed so long, without 
being cloyed as upon bread? What 
highly seasoned meat could, for thousands: 
and thousands of years, be relished by 
countless people, like the rice of the east? 
Roman emperors and epicures might covet 
dishes made of the brains of nightingales ; 
but I verily believe that every unsophis- 
ticated palate would prefer to them а 
slice of our home-made bread and home- 
made butter. In most cases of epicurism 
it is the difficulty of procuring the favou- 
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The Walk, by William Robson. Small- 
field and Son, Newgate- street. 


Tuis work is written in the form of a dia- 
logue, which is supposed to take place 
between a father and his son during a 
walk in the country ; and the object is to 
show how much pleasure and amusement 
may be derived by a cultivated mind, from 
contemplating even the most familiar pro- 
ductions of nature, in consequence of the 
literary associations that are connected 
with them. A further object of the work 
is to explain the author's views respecting 
the best plan for communicating informa- 
tion to the young. We are much pleased 
with the book, and have seldom found so 
much useful and interesting matter con- 
tained in so small a compass. History, 
biography, the fine arts, and short notices 
of remarkable persons, events, and things 
are so pleasantly intermixed that the 
reader is amused and instructed at the 
same time. A few such books as the pre- 
sent would prove exceedingly useful to 
those whose time and opportunities for | rite dish, and the price it costs, that con- 
obtaining knowledge are limited, and we | stitutes its value." After some interest- 
hope the author will be induced to pub- | ing observations on the beneficial uses of 
lish more of a similar kind. The low | water, we have the following description 
price of the volume is not its least recom- | of the means by which Venice is supplied 
mendation. The following extracts will | with it. * Venice is built upon a great 
number of islands, connected by bridges ; 
and these islands аге in lagunes, or salt- 


in which “The Walk" is written 
water lakes. Thus situated, it might be: 


Speaking of two of the elements, accord- 
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supposed that fresh water, unless fetched 
from the maiu land, wus not to be had in 
Veaice. On the contrary, they have al- 
ways plenty; and this is the way in 
which they come by it: the vaults, or 
cellars, under the houses are occupied as 
reservoirs for containing rain-water in 
large quantities. In the centre of a large 
vault a circular well is constructed, either 
ef stones or bricks, joiuted and bedded 
with a sandy loam. When this well is 
intended to contain a very large quantity 
ef water its diameter is regulated accord- 
ingly ; and where space is wanting it is 
sunk below the fluor of the vault, care 
being taken to build it so as to exclude 
every adventitious supply of water, which 
is best accomplished by building with 
terrace or puzzolona. ‘That part of the 
well which rises above the floor of the 
vault is laid with a small declivity from 
every side towards the well in the centre. 
At the end, or at both ends of the vault, 
а semicircular space is cut off by a wall 
of the same coustruction as that of the 
well above the level of the floor. These 
spaces, and indeed the whole of the vault, 
excepting the well,are then filled with the 
cleanest and purest sand that can be pro- 
cured, nearly up to the edge of the well, 
and into these semicircular spaces the 
water is conveyed by pipes from the roofs 
of the houses. Here the water makes its 
first deposit of the filth which it brings 
from the roofs; and therefore this is kept 
in & separate chamber, that it may be 
more easily cleansed by renewing the 
sand, which may be necessary every four 
or five years; whereas once in twenty 
years will suffice for the intermediate 
space. The water is next filtered through 
the adjoining semicircular wall, and gets 
into the great body of sand in the large 
division of the vault; from this it trans- 
udes into the circular wall in the centre, 
Where, in passiug through the circular 
wall, it gets its fourth and last filtration, 
and is drawn pure from the well. The 
advantage of such a mode of saving water, 
ina hot country like Venice, where rain 
only falls twice a year in any quantity, 
must be very great. 


oom pe 


AMUSING EXPERIMENTS WITH 
THE AIR PUMP. 


To the Editor of the PENNY MECHANIC. 


Sn, — Having seen, in Number 47 of your 
Magazine, a simple, but very suitable 
drawn model of au air-pump, 1 have sent 
you a few experiments, which may be 
performed with the same; and if you 


think them worthy of a place in your 
columns, and tbat they would contribute 
to the amusement of the readers, I shall 
be greatly obliged by your inserting them. 

ЕхАМРІЕ I. Lay a square of glass on 
the top of an open receiver and exhaust 
the air; the weight of the external air 
will press on the glass and smash it to 
atoms. 

II. If a person hold his hand on an 
open receiver, and the air be exhausted, it 
will be fixed as if pressed by & weight of 
sixty pounds. 

III. Take water, made warm enough 
that you can but just bear your hand in 
it, but that has not been boiled ; put it 
under tbe receiver and exhaust the air; 
bubbles of air will soon be seen to rise, 
at first very small, but presently becoming 
larger, and at last so great, aud risiug 
with such rapidity, as to give the water 
the appearance of boiling. 

IV. Take a stone, or any heavy sub- 
stance, and putting it into a large glass of 
water, place it in the reciver. The air 
being exhausted, the spring of that in the 
pores of the solid body, by expanding its 
particles, will make them rise on its sur- 
face in numberless globules, resembling 
the drops of dew on the tops of the grass. 

V. To a piece of cork tie a small stone 
that will just sink it, and putting it into 
a vessel of water, place it under the re- 
ceiver; exhaust the air, and the bubbles 
of air expanding from its pores, will ad- 
here to its surface, and render it, together 
with the stone, lighter than water; and 
consequently they will rise to the surface 
and float. 

VI. Take a shrivelled apple, and, 
placing it under the receiver, exhaust the 
air. The apple will be plumped up, as 
the air in the apple extends it; so much, 
indeed, that it will sometimes burst. 

VII. Fix a small bell to the wire that 
goes through the top of the receiver; if 
you shake the wire the bell will ring 
while the air is in, but when it is drawn 
off the sound will become faint by degrees 
till no sound will be heard. 

VIII. At the end of a fine balance hang 
& piece of lead, and at the other as many 
feathers as will poise it; then place the 
balance in the receiver; as the air is ex- 
hausted the feathers will outweigh the 
lead. 

IX. Construct a figure of Bacchus, 
seated on a cask ; let his belly be formed 
of a bladder, and let a tube proceed from 
his mouth to the cask. Fill this tube with 
coloured water or wine, and place the 
whole under the receiver. Exhaust the 
air, aud the liquor will be thrown up into 
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his mouth. While he is drinking his belly 
will expand. 

X. Take a bladder, in which is but a 
small quantity of air, and a piece of lead 
to it, just sufficient to sink it if immersed 
in water; put it into a vessel of water 
under a receiver, and exhaust the air, and 
the bladder will expaud, become a balloon 
lighter than the water, and ascend, car- 
rying the weight with it. 

I am, Sir, yours obliged, S. R. 
— ae 


MANUFACTURE OF GLASS. 


Grass is a manufacture of great beauty 
and utility ; it has contributed greatly to 
the advancement of science, and to the 

romotion of the comfort of mankind. 

he manufacture of this useful article was 
understood at a very early period. Ас- 
cording to Pliny, it was accidentally dis- 
covered by some merchants, who, with a 
ship laden with soda, had cast anchor at 
the mouth of the river Belus, in Phoe- 
nicia, and were dressing their dinners on 
the sand. They employed some pieces of 
soda to support the kettles they had 
placed on their fires ; the heat melted the 
soda and sand together, and the result 
was glass. This manufacture was car- 
ried to a considerable degree of perfec- 
tion amongst the ancients; but perfectly 
transparent glass was very valuable; for 
Nero gave 6,000 sesterces (about 50,0001.) 
for two glass cups with handles; this 
proves that their processes were not so 
perfect as ours. Glass was not used in 
windows previously to the third or fourth 
century ; and then, and long after, it was 
used only in churches and in other public 
buildings. The materials employed in 
the manufacture of glass are alkalies, 
earths, and metallic oxides. The alkalies 
may be used indifferently, but soda is 
generally preferred. The earths are silica, 
lime, and sometimes alumina. Silica con- 
stitutes the base of glass; it is employed 
in the state of sand, flints, and for mak- 
ing very fine glass, rock crystal is some- 
times employed. Lime renders glass less 
brittle, and enables it to withstand the 
action of the atmosphere ; but it must not 
exceed the twentieth part of the silica em- 
ployed. The metallic oxides are the red 
oxide of lead, and the white oxide of 
arsenic. The red oxide of lead increases 
the fusibility of the glass, gives it greater 
tenaciousness when hot, increases its re- 
fractive power, and enables it to bear 
sudden changes of temperature; but 
when added beyond a certain proportion 
it injures its transpareucy and whiteness. 


The white oxide of arsenic answers the 
same purposes as that of lead, but it is 
seldom employed on account of its poison- 
ous qualities ; when added beyond a cer- 
tain proportion it renders the glass opaque 
and milky. 

The glass is manufactured as follows :— 
The glass pots are placed round a dome- 
shaped furnace, built upon arches, and 
open beneath for the free admission of air: 
there are generally six in each furnuce. 
The furnace is so constructed that a cur- 
rent of flame may be directed round each 
glass pot, which afterwards passes out 
with the smoke into the dome and chim- 
uey, heating a broad covered shelf in its 
passage, which is the annealing oven. 
The materials, or fret, being fused, and 
the impurities removed, air bubbles, occa- 
sioned by the separation of the carbonic 
acid from the soda, are extinguished, and 
at length the glass appears uniform and 
complete; the fire round each pot is then 
damped, till its contents require a con- 
sistency for working ; the whole process 
requiring about furty-eight hours from the 
time the pots are filled. Atthe working 
heat, which is a full red, glass has a pe- 
culiarly tenacious consistency; &nd as it 
adheres but feebly to polished metals, it 
is easily wrought with iron tools. If the 
glass vessels, after their formation, wrere 
allowed to cool very rapidly, they would 
contract unequally, and become very 
brittle. To prevent this they are placed 
in a large red hot oven, which is allowed 
slowly to cool to the temperature of the 
air. This process is called annealing. 
The principal kinds of glass are flint, 
crown, and bottle glass. Flint glass is 
the most transparent and beautiful; it is 
formed of soda, pounded flints, and oxide 
of lead. Crown glass is used for the 
panes of windows; it contains no lead, 
but is composed of soda and fine sand. 
Bottle glass is the coarsest; it is com- 
posed of kelp, or the refuse of soap-boil- 
ers, and common sand : its green colour 
is owing to the presence of iron. Of these 
species the most fusible is flint glass, and 
the least fusible bottle glass. Flint glass 
melts at a temperature of 19°, Wedge- 
wood, crown glass, at 30% and bottle 
glass at 479. Glass is often tinged of 
different colours, by mixing with it, while 
in fusion, one of the metallic oxides. 
Blue glass is formed by means of oxide of 
cobalt ; green, by oxide of iron or copper; 
violet by oxide of manganese; red by a 
mixture of the oxide of copper and iron; 
yellow by the oxide of silver ; purple by 
the purple oxide of gold ; and white by 
the oxide of arsenic or zinc. N. P. 


_ >- -— m — =— == --- — 


w<<... лдаш гш 20 


= а а ш 


= 


THE CHEMIST. 


CHEMICAL TESTS. 


To detec & Copper in Pickles or Green 
Tea—Put a few leaves of the tea, or some 
of the pick les, cutsmall, into a phial, with 
two or three drachms of liquid ammonia 
diluted with one-half the quantity of 
water. Shake the phial; when, if the 
most minute portion of copper be present, 
the liquid will assume a fine blue colour. 


To determine whether Wheat Flour or 
Bread be adulter ted with Chalk.—l\st. 
Mix with the flour to be tried a little sul- 
phuric acid; if chalk or whiting be pre- 
sent an cffervescence (caused by the dis- 
charge of the carbonic acid of the chalk) 
will take place; but if the flour be pure 
no effervescence is produced. 2nd. Pour 
boiling water on some slices of bread, and 
pour into the water a little sulphuric acid ; 
if there be chalk in the bread au elferves- 
ceuce ensues. 


To discover whether Bread is Adulterated 
with Alum.—The bread must be soaked in 
water, and to the water in which it has 
been soaked, a little of the solution of 
muriate of lime must be added; upon 
which, if any alum be present, the liquid 
will be pervaded with milkiness; but if 
the bread be pure the liquid will remain 
limpid. Rationale: sulphuric acid has a 
stronger affinity for lime than for the 
alumina and potass, with which it forms 
alum ; it therefore quits those bodies to 
form sulphate of lime with the lime of the 
test, which produces the milkiness. 


Test fur the Purity of Magnesia.—The 
common magnesia of the shops (which is 
@ carbonate) is frequently adulterated 
with chalk. This may be detected by 
adding a little diluted sulphuric acid, 
which, with magnesia, forms a very solu- 
ble salt, but with lime a very insoluble 
опе. Pure magnesia (called calcined 
Magnesia in the shops) dissolves in di- 
luted sulphuric acid entirely and without 
effervescence. 


Test for the Purity of Wine.—Put iuto 
a pbial sixteen grains of sulphuret of lime 
(prepared by exposing to a red heat, in a 
covered crucible, equal weights of pow- 
dered lime and sulphur) and twenty grains 
of cream of tartar; hll the phial with 
water, cork it well, aud shake it occa- 
sionally for the space of ten minutes. Se- 
parate the clear liquid by decantation, 
and preserve it in a well-stopped boitle 
for use. A portion of this liquor, fresh 
prepared, when added to wine containing 
lead, produces a blackish precipitate. 


To Distinguish Iron from Stecl.—Let a 
drop of diluted nitric acid fall on the 


metal, and after & few minutes wash it 
off with water. If the metal be steel a 
black spot will be left on it; if it be iron 
a whitish-grey spot will remain. Ration- 
ale: the nitric acid dissolves the iron in 
both cases, but the charcoal that enters 
into the composition of the steel remains 
undissolved, and constitutes the black- 
ness. 


Test for the Purity of Volatile Oils.— 
Many of the volatile oils being produced 
in small quantities are high priced ; there 
is therefore some temptation to adulterate 
them with fixed oils to increase the quan- 
tity. To detect the fraud let a single drop 
of the suspected oil fall on clean paper, 
and expose it to a gentle heat. If the oil 
be pure the whole will be evaporated, and 
no trace will remain on the paper ; but if 
it has been mixed with a fixed oil a grcasy 
spot remains behind. 


Test for Jelly.—Let a grain of i inglass, 
glue, or any other gelatinous matter, Ге 
dissolved in a goblet full of water, and let 
a few drops of tincture of galis be added 
tu the solution, the immediate product 
will be an abundant flocculent precipitate. 
This precipitate is a compound of the tan 
of the gall and the pure gelatine of the 
jelly. 


Armenian Cement.—Soak isinglass in 
water till soft, then dissolve it in proof 
spirit; add a little galbanum, or gum am- 
moniac, and mix it with one-fourth the 
quantity of tincture of mastich. It must 
he kept well stopped, and when wanted 
liquetied, by the phial being immersed in 
hot water; used to cement jewcls upon 
watch vases; also to mend china, or re- 
place leaves torn out of books. 

J. R. Warts. 


A very pretty appearance may be pro- 
duced by dissolving about fifty grains of 
lunar caustic in two ounces of water, and 
putting it into a glass with about 200 
grains of mercury, the silver will shoot 
from the mercury in the furm of a beauti- 
ful shrub.—N. P. 


A New Light.—An ingenious chymist, 
in France, having found, after many ex- 
periments, that a void produced by 
electricity in a glass vessel became lu- 
minous, has, at last, succeeded in forming 
a long bottle, of 3 inckes by 30, from 
which, having exhausted the air, and 
otherwise acted upon it by а galvanic 
battery. A light is now emitted, being 
hung up in his apartments, equally clear, 
but not so oppressive to the eyes as that 
of Ше Sun. — Sunday Times. 
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QUERIES. 
Te the Editor of the Penny Mechanic. 


Is the decomposition of water by a powerful gal- 
space 
would a cubic inch of water thus decomposed 


vanic battery effected rapidly, and what 


occupy? 


. G. 
Might not the galvanie magnot be used to attract 
the particles of iron so injurious to the Sheffield 
workmen, and what is the inconvenience they com- 
plain of in the use of the machine for conveying 


away the particles by creating a draught of air? 


B. G. 
What is the principle of the solar microscope ? 
x B. G. 


— 


ANSWERS TO QUERIES. 
To the Editor of the Penny Mechanic. 


A strong solution of gum arabic in ink will, no 
The above 
or ladies’ 


doubt, answer, the purpose of W. J. 
is usually sold as Cordova lustre 
blacking. 


Blacking.—Ivory black, eight ounces; treacle, 
sulphuric 


eight ounces; sweet oil, one ounce; 

acid, once ounce ; vinegar, one quart. 
Ink.—Alep 

ounces ; sulphate of iron, 


sugar-candv, one ounce. Boil t 
wood together in one gallon and 


the decoction, 
the mixture 


peu the 
о 


well-corked bottles. Ink powder is the deposit. 


Lamp Black Making.—S. R. must make a cham- 
ber having a communication by its bottom or side 
The top of this 
chamber must be open and covered with canvass, 
which will үп the draught but retain the 


with the flue of the fire, &c. 


earbon, which is the article required. 


Steam Engins.—If worked on one side of the 
pee there will be the same pressure on the piston 
ut only half as often as if worked both sides; 


consequently, half the power onl 


used. D. D. Tuomas. 


Str,—I beg to inform F. L. 8.“ that the best 
and by far the cheapest way 


and most economical, 
of producing a polish on silver and plated goods is 


to observe the following directions :—Make a so- 


lution: of strong soap and water, which must be 
hot, then by using a brush, clean that part which is 
wanted and. polish with a bit of rag. The above 
will be found the best and quickest, as whiting and 
powder are apt to clog and are very difficult to re- 
move. lam, Sir, yours, &c. A. W. C. 


Sim,—In answer to your correspondent “ Н,” I 
beg to state that several of my friends have used 
Becam's arsenical soap, and have found it succeed 
better than any other preparation, and I do not 
think it so likely to injure the specimens as the so- 
lution of corrosive sublimate. 

. Yours, &c. J. R. W. 

S1n,—In answer to your correspondent “М.Р” 
as to the best place to make the opening for ex- 
tracting the brains of birds, &c., 1 prefer the roof 
of the mouth; the inside of the skull should be 
afterwards washed with camphorated spirit of wine, 

Yours, &c. J. R. W. 

“ Pickwick” will find his question respecting the 
solution of india rubber fully explained in No. 16, 
Vol. I. : m 
* Hatine" had better purchase one of “ Gould's 
Compound Microscopes.” Mr. Carey, optician, of 
the Strand, is an excellent maker. 
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galls, eight ounces; logwood, four 
four ounces; gum ara- 
bic, three ounces; sulphate of copper, one ounce ; 
e gall and log- 
& half of water 
until one half of the liquid has evaporated. Strain 
and add the other ingredients. Stir 
until the whole is dissolved, more es- 
gum ; then let it subside twenty-four 
urs, when it must be decanted and preserved in 


of a double 
engine, but at the same time only half the steam 
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Finsbury Mutual [nstruction Sociely.—Morday, 
Oot. 2, Mr. Thomas, on Railroads, at һай past 
8 o'clock. 

— — 
TO CORRESPONDENTS. 

Correspondents are in future requested to direct 
their Letters lo the Editor, Al THE PRIN. 
TER'Ss, Holloway Press, Isliugtou." 7, comms. 
nications to be Post Paid. 

We have again to thank D. Watts for the articta 
seni. 


The communication from C. D. Thomas skall be at. 
tended to. The Drag appears to be very veil 
contrived. 

A Subscriber, tho asks a question regarding printing 
ink had better write again, and be тозе explicit in 
describing what he wants. 

We have received a „„ от T ar. 
companied by a model of his parachute. We ear. 
Jrom the sda al we hare already by ws. that 
tre shall not be able to find room for a descriptus 
of ü. 


Pickwick's parachute has been received 

J. S. X, R. O.—Their models and drawings гу 
balloons and parachutes, as also the descriptions 
accompanying them, we acknowledge the кесе, tel. 

Jf the Secretaries of the various. Mechanics’ lasi- 
tutions will favour «s with fresh lists af the forth. 
coming Lectures, we will insert them weekly os 
heretofore. 

Received M. Rough, J. F. M., J. A. I., Brack, erd 
several others. 


EnRATA.—In No. 47, page 56, eleventh line 
from bottom, for “28 degrees per inch," read 25 
pounds per inch. 


ONDON MECHANICS' INSTITUTION.— 
CTURES. 


LE 

J. HEMMING, Esq., on CHEMISTRY, Sep- 
tember 8. 

R. OGILVIE, Esq., on the NATURE and PRO- 
PERTIES of WATER, September 13, and on 
ELECTRICITY, September 29. 

J. PEREIRA, Esq., on the SENSES, Septen 
ber 15 and 22. 

S. W. BUTLER, Esq., on ELOCUTION авё 
the DRAMA, Sept. 20 and 27. 

Т. CLAXTON, Esq., on PNEUMATICS, Oct. 
4 and 11. 

T. W. WOOLRYCH, Esq., on PRACTICAL 
EDUCATION, October 6. 

B. R. HAYDON, Esq.. on the HUMAN Fi- 
GURE and EXPRESSION, Oct. 12. 20, and 27. 

Dr. BIRKBECK, on the MUSCLES and MUS- 
CULAR MOTION, October 18, 25, and Nov. }. 

A. PEACOCK, Esq., on MENTAL ARITH- 
METIC, November 3. 

Dr. TRUMAN, on RESPIRATION and the 
VOICE, November 8 and 15. 

Colonel THOM PSON, on EMIGRATION, Nor. 
10, yi on the EFFECTS of MACHINERY, 
Nov. 17. i 

R. CHRISTIE, Esq., on NEW MECHANICAL 
INVENTIONS, Nov. 22. 

G. PRANCIS, Esq., on CARICATURE DRAW- 
ING, November 24, | 

Subscription, 945. yearly, or 6s, quarterly, with 
2s. 64. entrance. Tickets for the evening, 18. each. 

A Prospectus, giving full particulars, may be ob- 
tained at the Institution. 

ANDREW M'FARLANE, Secretary. 
No. 99, Southampton-buildings, Chancery- lane, 
September 7, 1837. 


London: Printed at the Holloway Press, by D. A. 
Росрх кү; published by Вкаска, Holrwell- 
street, Strand; and may be had of all Booksellers. 
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STEAM PADDLE-WHEEL. 
To the Editor of the Penny Mechanic. 


Sir,—If the description of an upright 
steam-boat paddle-wheel will be of any 
service to the numerous readers of your 
useful Magazine, it is at your service. I 
made one of the same description some 
time ago, and it fultilled my expectations. 
I will explain one of 12 feet diameter in 
The principle is the same as 
the wheel and axle in general use; the 
wheel to have a rim on it, to fix on the 
axle, 16 inches iu diameter, to be fixed to 
the boat by iron bars; the paddle-wheel 
axle passing through this fixed axle 9 
inches from the side, leaves 9 inches 


the wheel. 


eccentric motion to the rim. The paddles 
are worked by cranks, each 9 inches in 


length, with 3 shoulders, one for each side 
of the wheel and one for the rim. The 
paddles set into the wheel on theirrespec- 
tive cranks, and are secured in their pro- 


per positions by clasps or stays. When 


the wheel makes a revolution, each paddle 
keeps its proper position; aud with 18 
paddles on a 12-feet wheel, cach dips 2 
feet in the water under the rims of the 


wheel, and never rises above the rims, 


which entirely does away with the splash, 
or surge, the main object wished to be 


attained. 'l'he eccentric axle in the model 
I made was so placed that the paddles 
could be lifted out of the water although 


the wheel should be going round at the 


same time. 


Descrirtion.—B the eccentric-wheel ; 


с Ше paddle-wheel; a the shaft, with 
9-inch crank. 
I am yours, obediently, 
А. HEW Err. 
— — 


COACH DRA G. 
To the Editor of the PENNY MECHANIC. 


Sir,—Thinking it may prove useful to 
your readers, I se:.d you the following ac- 
count of a coach drag. 1 have only ob- 
served two of them, one attached to along 
stage, and the other to Stanbury’s Dover 
van; which may be seen every Monday, 
Wednesday, and Friday, at the George 
Inn, Aldermanbury. It appears to be by 
far the best drag yet invented, and were it 
more known, would, I have no doubt, be 
much used. It will, from the engraving, 
be easily understood. Yours, &c. 
C. D. Tuomas, 
ReFRRENCES TO ENGRAVING.—a, the 
perch; B в, the hind axle; cc, the hind 
wheels; DD p, two shoes and connecting 
bar; r, the lever, its full fulcrum being 
on the hind axle; it is connected by the 
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iron rods to the shoe-bar ; at the extreme 
end is a chain, passing under and up the 
side of the van to the coachman’s seat, 
where it is connected with a windlass; 
G G, iron rings in shoe-bar, by which it is 
suspended from the bottom of the van by 
means of two iron rods; F, chain leading 
to windlass. Now when the windlass 
winds up the chain the lever is pulled to- 
wards the hind axle, and carries with it 
the shoe-bar (with which it is connected 
by iron bars), and by that means presses 
the shoes against the tyres of the wheels, 
and so retards the motion of the carriage. 


— T 


MINERAL SPRINGS OF ICELAND. 


* TowARDs evening," says Krug von 
Nidder, “ оп the 7th August, I arrived at 
the Haukadal. Already, at a great dis- 
tance, clouds of steam indicated the valley 
where these vast natural phenomena 
exist. My expectations were raised to 
the highest pitch, and the nearer I ар- 
proached, the more slowly did the time 
seem to pass, until I actually reached the 
springs. At length I passed rapidly 
round a small rocky hill, which seemed 
torn asunder from tbe neighbouring moun- 
tains, and found myself suddenly in the 
midst of abundant columns of steam ris- 
ing from the various openings ; I hastened 
from one spring to another, till I stood at 
the head of the great Geyser, and saw 
down into its abyss. The spring Was 
tranquil; but it excites the same feelings 
with which one walks on the crater of à 
volcano in a state of repose. 

* After having in some measure satisfied 
my curiosity, 1 began to make the neces- 
sary preparations for passing the night. 
The horses were relieved of their burdens, 
and turned loose to search for forage in 
the grassy meadows of the valleys. I 
pitched my tent at a distance of about 
sixty paces from the great Geyser, in order 
to observe every movement. In the im- 
mediate vicinity there are some Icelandic 
huts, inhabited by the solitary family of 
anative. While I conversed on the sub- 
ject of the Geyser with the proprietor, 
who was a very intelligent man, we heard 
a dull thunder-like noise under our feet, 
Which soon became louder, aud was 
changed to sounds resembling a series of 
shots, and followiug each other in rapid 
succession. The earth experienced a 
trembling movement; I hastened out of 
my tent and saw great masses of steam 
bursting from the interior of the Geyser, 
and the water of the spring thrown out 
toa height of fifteen or twenty feet. This 


agitation of the Geyser scarcely lasted a 
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minute, and the usual perfect tranquillity 
was then restored. I learned from the 
Icelanders that this outbreak of the Gey- 
ser was one of the frequent smaller erup- 
tions, that those on a larger scale occurred 
only at intervals of from twenty-four to 
thirty hours." 

“ The Geyser has heaped up a flat cone 
of silecious tuffas and sinters, having a 
height of 25 or 30 feet, and a diameter of 
200 feet. At the summit there is an almost 
round basin, at whose deepest point is 
the mouth of the funnel-shaped pipe of 
the spring. The basin measures at its 
edge 60 feet in diameter, and is 6 or 7 
feet in depth. The pipe of the spring has, 
at its junction with the basin, a diameter 
of about 10 feet, but at the furthest point 
to which we can see, it contracts to about 
7 or8 feet. It descends quite perpendi- 
dularly to a depth of 70 feet. 

* Two hours had elapsed since the first 
small eruption, and not the smallest ac- 
tivity was perceptible in the Geyser. The 
water filled about half the basin, and was 
perfectly still. Thin clouds of vapour 
only were formed on its surface. The 
thermometer, when placed in the water, 
indicated 72°. R. (194*. F.) and the tem- 
perature diminished as the evaporation 
proceeded. Suddenly I heard a dull 
sound like thunder under my feet, and 
immediately there followed five or six re- 
ports from beneath, during which the 
earth trembled. The water of the Geyser 
began to boil violently ; the basin became 
filled to overflowing; large bubbles of 
steam broke forth from the funnel-shaped 
pipe, and threw the water, by several im- 
pulses, to a height of about 20 feet. 
Stillness was restored in a short time. I 
immediately examined the temperature of 
the water, and found that it had risen to 
the boiling point, but that immediately 
afterwards it sank imperceptibly.”—Edin- 

burg New Philosophical Journal. 


— — 
INSECTS FOR SPECIMENS, 


THE hard-shelled winged insects should 
be pinned through the left wing, so that 
the pin may pass just under the first pair 
of feet. Other insects to be pinned through 
the thorax. As their feet generally fold 
under them, pin them at first upon a slice 
of cork, pull out the feet very carefully 
with a small pair of forceps, and fix them 
in à proper position with pins, for two or 
three days, after which they will retain 
their situation. If they are already stiff, 
breathing upon them for a few minutes 
will relax the muscles. For the sending 
of them to any distance, stick them in 
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boxes about four inches deep, the top and 
bottom of which are lined with cork or 
soft wax, spread between paper, and about 
one-eighth of an inch thick, fixed to the 
box with glue and small tacks. Into 
each box put a small bag of powdered 
camphor, or a sponge impregnated with 
oil of cajeput, or anv other strong-scented 
oil. The larger insects must not be put in 
these boxes with the small ones, lest they 
should get loose and break the others 
during the carriage. 

Spiders are best kept in spirits of wine, 
by pinning them to a skewer of soft wood 
stuck into the cork of a wide-mouthed 
vial, во as to keep it in the middle; but if 
they are desired to be kept along with 
other insects in boxes or drawers, then 
procure a glass tube, seven or eight 
inches long, and three-fourths of an inch 
in diameter, open at both ends, with a 
cork fitted to one end ; as also a splinter 
of wood, sharp at both ends, and so long 
that one end may be stuck into the cork 
and the other may reach to the middle of 
the tube. When you catch a spider pin 
it through the thorax, put the legs in the 
right position with pins, cut off the abdo- 
men with scissors, and stick it in the 
splinter of wood ; put it into the tube, 
and hold this over the flame of a candle, 
turning it constantly till the abdomen ap- 
pears dry and round; then let it cool in 
the tube, and when cold cut it off and 
fasten it again to the thorax with gum- 
water, thickened with starch. 

Caterpillars may be procured in a simi- 
lar way, by being dried over the fire or 
candle in a tube, a slit being made, by 
which the inside may be pressed out, and 
the skin, by means of a blow-pipe, blown 
up to its proper size again.—J. R. Watts, 


— — 


CHEAP AIR- PUMP. 


GET a pair of bellows that are made with 
good leather and well nailed; undo a 
sufficient quantity of the nailing to enable 
you to fix an Indian-rubber strap tight 
across the valve, aud then nail it up again. 
Into the pipe of the bellows put a valve, 
opening outwards ; which may be made 
with a cork fitted tight into the pipe, 
with a small hole bered through it, and 
covered by a flap of cartridge paper and 
oiled silk, kept tight by an Indian-rubber 
string. Then fix this machine on a stand, 
with the valve-board free to move up and 
down. A bell-glass, resting on a piece of 
wet leather in the shape of the letter O, 
placed over the valve, will be exhausted 
by working the lower handle. B. G. 
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PRODUCTION OF INSECTS FROM 
SILICA. 

IN our last vol., pp. 102 and 152, we have 
given an account of the experiments of 
the experiments of Mr. Crosse, by which 
it was asserted he had been able to pro- 
duce insects in a very extraordinary man- 
ner from Silica, or flint. At the last meet- 
ing of the British Association for the Ad- 
vancementof Science, Mr. Gray (in section 
D) offered some remarks on the supposed 
production of insects, by the experiments 
of Mr. Crosse, and referred to two experi- 
ments made by Mr. Children in a manner 
perfectly identical with those of the for- 
mer. The solution of silica was obtained 
from Mr. Garden, in Oxford-street ; and 
in one experiment it was sealed up, whilst 
in the other it was exposed to the air, but 
in neither case was there any appearance 
of insects. The insects had been very in- 
definitely described by Mr. Crosse, some 
having six and others eight legs. It was 
no proof that they could not have been 
produced from the water used in the ex- 
periment because it was boiled, as that 
would not be sufficient to destroy the eggs 
of the insects deposited therein. 

The Rev. Mr. Hope remarked one pe- 
culiarity, that no one had given the insects 
a specific name, and that they merely ap- 
peared to belong to the commonest species 
of Acari. 

The Chairman mentioned the circum- 
stance, that the seeds and germs of ani- 
mals and vegetables are earlier and more 
quickly developed in a current of elec- 
tricity, and that in all probability these 
favourable circumstances operated upon 
the eggs of the insects produced in ques- 
tion. It was well known that seeds would 
retain their vitality for an indefinite period 
of time, and there was no reason why 
any limit should be put to the vitality of 
the eggs of animals. 

Mr. Gray stated that prussic acid had 
Jately been used for the purpose of de- 
stroying insects at the British Museum, 
particularly those infesting a mummy. 
Some of the lave of the common muscæ 
having been put into the acid, remained 
uninjured after two or three days’ ex- 
posure. 

Professor Graham remarked, that other 
plants and animals might be kept for an 
indefinite length of time, when the powers 
of time were either retained or suspended. 

The Chairman observed that he had 
often dried to powder the eggs of various 
insects, which having been put into water 
_were hatched. 

Mr. Golding Bird afterwards referred 
te the observations of Mr Gray, with 
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respect to the production of insects, as 
stated by Mr. Crosse in his experiments, 
which he had repeated on a large scale, 
but without any result, although he had 
continued them for some weeks, varying 
them in every possible form. He also 
explained that such could not have been 
produced from the silica, as this was pre- 
cipitated from the mixture of the alkaline 
solution of silica and muriatic acid, the 
fluid passing through the filter being no- 
thing but very dilute muriatic acid. 


ogo 


Wa, Albemarle-street, 
Sept. 25, 1837. 


` To the Editor of the PENNY MECHANIC. 


Str,—You will oblige me by inserting the 
following lines in your Magazine, and by 
that means, do what I hope you will con. 
sider only an act of justice under the cir- 
cumstances, to Mr. Cowell :— 

No feeling is, perhaps, more prevalent 
in a trading community than that of a dis- 
like to monopoly, and in no way is this 
more strongly exhibited than in the oppo- 
sition of various kinds which patent in- 
ventions meet with. No sooner is an use- 
ful apparatus patented than the inventive 
faculties of numbers who would never 
have benefited the public by their ideas, 
had not those ideas been suggested by an 
examination of the patent article, are im- 
mediately taxed to produce the same be- 
neficial result without having recourse to 
the patent method. This feeling of oppo- 
sition is even carried so far, that the most 
inefficient and clumsy methods of obtain- 
ing the same end, are caught at and pub- 
lished, apparently with no view but that 
of gratifying the spirit of opposition. I 
am led to make these remarks by the plans 
which have been made public in your 
Magazine, to supersede the invention 
lately patented by Mr. Cowell, for the 
removal of window-sashes. 

Mr. Cowell deserves, and by means of 
some of the public press, has received the 
thanks of the public for his simple, neat, 
efficient, and cheap method of attaining 
this desirable end. He has brought out 
the article at a price evidently allowing 
only a fair tradesman’s profit; and has 
thus, by its cheapness, put it within the 
power of all owners of houses to prevent 
the occurrence of accident on their pro- 
perty to the persons employed in the hi- 
therto dangerous occupation of window 
cleaning. 

But now the end is attained, others not 
satisfied that Mr. Cowell should enjoy his 
honours alone, are attempting to share 
them with him. | | 
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. Why it is that these ingenious gentle- 
men did not communicate their ideas in 
time to prevent the necessity for Mr. 
Cowell’s invention is a mystery, unless 
the reason be, either they had no ideas at 
all upon the subject previous to his being 
published, or tbat they did not deem them 
sufliciently perfect to merit publicity. 
And, after all, what are they ? The plans 
detailed in Nos. 21 and 31 are evidently 
only make-shifts, both of which, I will 
venture to say, would be found more ex- 
pensive in the end, and not half so conve- 
nient as Mr. Cowell's plan. And, as to 
the * Improved window-sash," described 
in No. 48, a very slight examination of it 
will convince any one that its expense 
will very considerably exceed that of a 
sash furnished with Mr. Cowell's sus- 
penders. Besides, it is utterly inappli- 
cable to old sashes, whereas Mr. Cowell's 
suspenders are as easily adapted to old 
as to new sashes. 

I myself had in use a plan for detach- 
ing my windows from the lines previous 
to Mr. Cowell’s patent, which answered 
very well, and was by far more simple 
than either of the plans referred to above ; 
but I should have been ashamed to pub- 
lish it after, and in opposition to the pa- 
tent one, and have now some of my win- 
dows fitted up with Mr. Cowell’s sus- 
penders, which answer perfectly well. 

With common care my sashes (which 
are very large ones) are taken out without 
danger; and as to loss of time, one mi- 
nute is sufficient to remove the largest 
sash. In conclusion, allow me to say, 
that I cannot but admire the spirit of im- 
partiality which has induced you to insert 
the various methods in your Magazine, 
but am persuaded that their publication 
will result in favour of Mr. Cowell, as a 
careful examination of all must lead to 
the conclusion, that, for the purpose it is 
intended to answer, his plan is so perfect 
as apparently to defy competition. I am, 

ir, yours, J. F. Myers. 


— — 


To the Editor of the Penny Mechanic. 


Sin, Every sensible man must, I think, 
agree with J. F. S. in his observations 
upon the lamentable distress of the hand- 
loom weavers. The delusion which in- 
duces men to choose, either for themselves 
or their children, an avocation so deplora- 
ble, and so utterly hopeless, is to me in- 
conceivable. Little, indeed, is to be ex- 
pected from Legislators, where their own 
especial security or aggrandizement is not 
at stake; the only boon that commerce 
has to crave from this source is that they 
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would condescend to withhold their un- 
welcome meddling altogether, and levy 
their tribute upon those who can afford to 
pay it.—With respect to emigration, I 
must confess I do not clearly see how our 
unfortunate countrymen are to improve 
their condition by that means; the dis- 
tress at Lyons, in point of numbers, has 
lately been even greater than with us; 
the use of machinery is increasing in all 
countries as well as in England; and it 
would be as vain to attempt to arrest the 
progress of that great source of national 
prosperity, as it would be to prevent the 
use of gunpowder in the art of interna- 
tional slaughter. When the produce of a 
country exceeds its consumption, a mani- 
fest advantage is gained over those with 
which it trades; the result is not altered 
by the nature of the material exported ; 
the great object of obtaining the means of 
comfort and well-being, for the mass, can 
only be accomplished by the importation 
of value from foreign countries: this 
value is the same, whether it be paid for 
by the produce of the land, or of labour ; 
and although every individual cannot en- 
joy the fruits of national prosperity, still 
that enjoyment is brought nearer to him, 
and he is enabled to possess it with less 
exertion than would be required without 
the influx of foreign value. This reflec- 
tion should stimulate every needy man 
into action; let him look around at the 
busy world, all striving to increase their 
share of the national wealth, let him 
choose one of the innumerable avenues 
best suited to his capacity, and struggle 
onward with the crowd, Aide toi, et 
le cir] С aidera,"—Help yourself, and de- 
pend upon it, it is the only assistance 
which can be of permanent benefit to you. 
Yes, Mr. Editor, men should render them- 
selves capable of instructing their children 
in the rudiments of education, and instill 
into their minds, those sentiments of 
honour which will incline them to become 
good and useful citizens; this is often the 
only means they can afford of fulfilling the 
most imgortant duty they owe to their 
children and to society; for we have, in 
fact, no national provision for education. 
The great universities are inaccessible 
even to most of the middle classes; and 
many of the more opulent send their boys 
to college rather with the view of obtain- 
ing an aristocratical distinction than for 
the advantage of any real knowledge they 
acquire. Education in these schools is 
too much mixed up with the thirty-nine 
articles, and far too circumscribed in its 
object: they make good Greek and Latin. 
scholars, which is the only advantage 
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` 
worthy of notice derived from an unirer- ! 
sity education by the greater number of 
students. Modern languages, and the 
most useful arts and accomplishments are 


CHEAP ELECTRICAL MACHINES. 
To the Editor of the PENNY Mecuanic. 


not taught at all ; and the vicious habits 
of debauchery and immorality which are 
usually contracted there, more than coun- 
terbalance the effect of any virtue that 
may be contained in the sainted amulet of 


orthodox y. 


Many institutions and considerable pro- 
perty have been destined for public in- 
struction, but they have fallen into the 
If vou 
wish to send a child to one of these 
schools, you must first solicit a list of the 
persons to whom your birtbright bas been 
bartered, and then, if you happen to be 
the best bidder, your child is admitted 
into the charitable establishment. As for 
parish schools, they are indeed a mise- 
rable resource: every thing that can be 
devised to degrade these poor children is 
resorted to; they are continually paraded 
about in public places, that every one may 


hands of unfaithful stewards. 


witness their humiliation ; they are dressed 


“ 


іп conspicuous and ridiculous liveries, in 
order to cut them off from all superior so- 
ciety ; and to blight every germ of honour- 
able and dignified feeling, they must be 


stigmatised with a badge and numbered 
like the wretched exiles of Siberia. And 
why is the instruction of the people so 


neglected, or, rather, so studiously with- 
held? We are not, I hope, to be told, 


that it is on account of the expense; 
while we are supporting & church esta- 
blishment which costs more than would 


be required for rational, useful, and uni- 


versal education. I offer no opinion upon 
the advantages which result from religious 
instruction; for it is scarcely possible to 


make two observations upon the subject 


without offending some sect or other. 


The real object of men in power, how- 
ever, is, to keep the people in a state of 


poverty and ignorance, in order to profit 
by the helplessness of the one, and the 
imbecility which results from the other. 
I do not allude to any individual men or 
government: it is with few or no excep- 
tions, the tendency of all governments, 
at all times. Therefore in this, as inevery 
thing else, men must provide for them- 
selves, or they will surely be abandoned, 
even by those whose especial duty it is to 
protect them. Much might be said upon 
this subject, but I am fearful of defeat- 
ing my own object, by encroaching too 
far upon the columns of a work which I 
esteem as eminently useful and laudable 
in its object, and which will doubtless 
prove equally beneficial in its effect. 
I remain, &c. Q. E. D. 


Sis, —In the Chemist (1823-4) is the fol- 
lowing cheap and simple way of making 
a plate machine :—Take a circular piece 
of wood about one inch thick, and of 
convenient diameter, and paste over it a 
sheet of brown paper, cutting the edges 
even; then paste a strip all round the 
edge of the circle, and when quite dry 
paste on another coating of the brown 
paper in the same manner; then cut & 
square hole in the centre and pass through 
it the axle, which mount on pillars as 
usual; then cut a piece of wood, staple 
Shape, and cover it with woollen cloth 
for the rubber. A cylindrical piece ef 
wood with rounded ends, covered with 
tin-foil, and mounted on a wine-bottle, 
serves for the conductor; three wires be- 
ing inserted in the wood to collect the 
electricity from the two sides and edge of 
the wheel. А wine-bottle with about 
three inches of iron-turnings or filings in 
it, and filled to the shoulder with water, 
and coated on the outside with tin-foil, 
and having a wire passed through its cork, 
one end reaching the filings and the other 
surmounted by a ball, will perform the 
office of a Leyden vial, and obviate the 
necessity of coating it inside, a work of 
great trouble and tediousness. Yours, &e. 
C. D. Tuomas, 


— — 


STEAM ENGINE CRANKS. 


Srr,—In your first Vol. p. 273, “Т. M." 
says, that the full power of the crank ef 
a single engine is not more than one-third 
its revolution, and the power of double 
engines with two cranks at right angles 
does not exceed two-thirds the revolution, 
and asks the question as to what power 
engine exerting its force throughout its 
revolution is equal to two fifty-horse ea- 
gines with ordinary cranks. Now, if 
“Т.М.” by the above, means that there 
is no gain by using right-angled cranks, 
then thirty-three and one-third is the 
power required. If, however, he means 
that each of the single engines (working 
right-angled cranks) has full power two- 
thirds of the revolution, and that the 
power of the pair of engines is double that 
quantity, then sixty-six and two-thirds rs 
the power required. C. D. Tuomas. 
— — 

Soft Metal.—Bismath tin and regulus 
of antimony, of each a pound, melted te- 
gether, used for taking impressions of 
medals or coins. J. R. W. 
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THE CHEMIST. 
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Ethere il Oil of Wine.—It is well known 
that a mixture of alcohol and water in 
the same proportions as they exist in wine, 
has scarcely any odour, whilst a few 
drops of wine remaining in a bottle will 
be easily recognised by its smell. This 
characteristic odour, which is possessed 
by all wines in a greater or less degree, is 
produced by a peculiar substance, which 
has all the characteristics of an essential 
oi. This substance is not to be con- 
founded with the aroma of wine, for it is 
not volatile, and appears to be different 
in various kinds of wine, and in the 
greater number it does not exist at all. 
Wlen large quantities of wine are sub- 
mitted to distillation, an oily substance 
is obtained towards the end of the ope- 
ration ; it is also procured from wine lecs, 
and especially from that which is depo- 
sited in the casks after fermentation has 
commenced. This ethereal oil forms about 
onc-forty thousand part of wine in its ori- 
ginal state. It has a strong flavour, is 
usually colourless, but owing to the pre- 
sence of a small portion of oxide of cop- 
per it is sometimes greenish ; when this is 
separated by hydro-sulphuric acid it is 
colourless. The mode of purifying this 
substance, and full particulars respecting 
it will be found in the “ London and 
Edinburgh Philosophical Magazine," for 
1837. This ethereal oil contains a consi- 
derable quantity of oxygen, but its con- 
stitution is very different from that of the 
oxygenated essential oils hitherto known. 
lt consists of à peculiar acid, analogous 
to the fatty acids, combined with ether. 
and, of course, is one of the class of com- 
pound ethers. It is the first instance of 
the occurrence of an ether which is in- 
soluble in water, and produced during 
the vinous fermentation without the inter- 
vention of the chemist. To the new acid 
MM. Diebig and Pelouse have given the 
name of znanthic acid, and to the essen- 
tial oil ænanthic ether. 


Shell Gold.—Mash by grinding the 
cuttings of gold leaf with thick gum- 
water and spreading the ground gold in 
pond-muscle shells. Shell silver is pre- 
pared in the same manner, using silver 
leaf instead of gold. 


Artificial Gold.—Copper sixteen ounces, 
pana seven ounces, zinc one ounce. 
elt together. 


Powder Gold.—Verdigris eight ounces, 
tully four ounces, borax and nitre of each 
iwo ounces, corrosive sublimate two 
drachms, made into a paste with oil апа 
melted together. Used in japan work as 
& gold colour. 


Patent Yellow.—Common salt one hun- 
dred weight, litharge four hundred weight, 
ground together with water kept for some 
time in a gentle heat, water being added 
to supply the loss by evaporation, the 
whole is then washed with more water, 
and the white residium heated till it ac- 
quires a fine yellow colour. Used asa 
paint instead of King’s yellow: is not so 
bright, but does not injure the health of 
the painters so much as that poisonous 
colour. 


French Polish.—Shellac three ounces, 
gum mastich one ounce, sandarach one 
ounce, spirits of wine forty ounces, dis- 
solve in a gentle heat, making up the loss 
by evaporation. 


Refined Ox Gall.—Fresh ox gall one 
pound; boil, skim, add one ounce of 
alum, and keep it on the fire for some 
time; to another pint add common salt 
one ounce іп the same mauner; keep them 
bottled up for three months, then decant 
off the clear, mix them in equal propor- 
tions, a thick yellow coagulum is imme- 
diately formed, leaving the refined gall 
clear and colourless. 


White Hart Varnish. —Gum mastich 
four ounces, gum juniper, venice turpen- 
tine, of each tbree ounces, pounded glass 
(to prevent the zums from forming an im- 
penetrable mass) four ounces, spirits of 
wine two pints, used upon cards, sheaths, 
«с. 


Indian Steel Wootz.—A kind of steel 
which retains its edge when ground for a 
long time ; it has been made by first melt- 
ing highly carburetted steel with alumiue, 
by which a white brittle alloy was pro- 
duced, sixty-seven grains of which re- 
milled with five hundred grains of good 
steel produced a meta] perfectly similar 
to wootz in perfection of edge ; damask 
by spirits of vitriol. 


Argentine Steel.—By melting five hun- 
dred parts of steel with one of silver pro- 
duces a description of steel far superior 
to that of the best common sort. 


Amalgam of Zinc.—To two ounces of 
zinc heated in a crucible add five ounces 
of quicksilver also heated. Used to spread 
upon the rubbers of electrical machines. 


White Copper—Britannia Metal.—Cop- 
per from forty to fifty ponnds, white ar- 
senic ten pounds, oil a sufficient quantity 
to make the latter into a paste, melted 
together. Used as an imitation of silver. 

J. R. W. 
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QUERIES. 


To the Ediler of the Penny Mechanic. 


Srm,—I should be glad to know whether there 
is any substance which when sprcad upon paper, 
will prevent the least particle of printer's ink at- 
taching itself to it. I remain, your obedient ser- 
vant, A SUBSCRIBER. 


Sır, Сап any of your numerous readers inform 
me what those small balloons, called pilots, which 
ascend from Vauxhall Gardens, &c., are made of? 
By inserting this you will oblige JoHANNES. 

SrR, —Perhaps some one of your correspondents 
would state, through the medium of your excellent 
Magazine, in vhat manner the nautilus and other 
sca shells ure polished. Yours, &c. W. II. 8. 

SIR. In olden time it was very difficult to obtain 
a reccipt which would be of particular advantage 
to any one; however, times are strangely altered. 
for I perceive many very valuable secrets“ made 
known to the public in the columns of your unde- 
niably cheap, useful, and highly-interesting Pub- 
lication. Perhaps some of your intelligent readers 
will communicate how a cheap (as it is for private 
use) washable varnish for shop-window tickets 
might be conveniently made. Also, how grease 
spots and dried paint might be removed from 
woollen cloth apparel (of various colours) without 
leaving a mark where such remedy has been ap- 
plied; and also, the method of grinding glass. In 
so doing you will much oblige JAMES. 

S1r,—I should feel obliged by being informed 
what quantity of atmospheric air is consumed by a 
mould candle, of six to the pound, in one pound? 
i.c. how many gallons or square feet. I remain, 
Sir, yours respectfully, A. B. 

Sır, —] am anxious to ascertain the simplest 
method of extracting the saccharine matter from 
mangel wurzel, or beet root, and in what pro- 
portion it is produced. Perhaps some of your 
inteliigent correspondents, who have experimented 
upon this vegetable, wil] be kind enough to inform 
me, through the medium I have here adopted. 
By inserting this you much oblige G. 


— — 


ANSWERS TO QUERIES. 
To the Edilor of the Penny Mechanic. 


Sin,—As “В. G.” wishes to know what space а 
cubic foot of water, decomposcd by galvanism, 
will occupy, I beg to inform him, that when de- 
composed it will occupy 1,987 cubic inches, which 
consists of 1,325 of hydrogen, and 662 of oxygen. 
During the decomposition, hy means of an ordi- 
nary galvanic trough, though the bubbles of gas 
succeed each other quickly, it would take some 
time to decompose any considerable quantity. 

The principle of the solar microscope consists in 
a hole being made in the shutter of a darkened 
room; into which hole is screwed a tube, having 
at its extremity one of Wilson's microscopes at- 
tached. The rays of the sun are thrown into the 
hole by means of a plane mirror, which is sup- 
ported outside the shutter by hinges, and can be 
arranged in such a manner that the rays of the 
sun may be reflected through the tube to the object 
under examination. CHINA. 


Blackman's Oil Colour Cakes.--Grind the colours 
first with oil of turpentine, and a varnish made of 
gum mastich in powder, four ounces dissolved, 
without heat, in a pint of oil of turpentine; let 
them dry; then heat a grindstone by putting a 
charcoal fire under it; grind the colours upon it, 
und add an ointment made by adding melted sper- 
maceti, three pounds to a pint of poppy oil; take 
a piece of the proper size, make it into a ball, put 
this into a mould and press it. When these cakes 
are ured, rub them down with poppy oil, oil of 
turpentine, or any convenient vehicle 

J. R. W. 
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Srr,—In answer to the query of “G. D 8.” in 
the 48th No. of your valuable Magarine, I beg to 
inform him, that he must get his leaves when 
green, and keep them in a book for a month or so 
till quite dry; then place them upon the edge of a 
new book, and tap them with a clothes-brush till 
the other parts give way and leave the specimen 
required. F. A. L. 

To Silver Copper.—Take a smell quantity of pure 
silver and pour over it twice its weight of nitric 
acid, and twice as much water as acid. The silver 
will be quickly dissolved. The solution, if the 
metal and acid be both pure, wil] be transparent 
and colourless. Then precipitate the silver by the 
immersion of polished plates of copper. Take of 
the silver twenty grains, cream of tartar two 
drachms, of common salt two drachms, and of 
alum half a drachm, mix the whole well together. 
Take then the article to be silvered, clean it well, 
and rub some of the mixture, previously a little 
moistencd, upon its surface. "The silvered surface 
may be polished with a piece of soft leather. The 
dial-plates of clocks, scales of barometers, &c. 
are all plated thus. J. R. W. 

** Alexir."— The balloon must be filled with pure 
hydrogen gas: made by pouring water on sulphu- 
ric acid (oil of vitriol) and iron filings, placed ins 
bottle, in the neck of which must be inserted & 
cork, with a hole in it to admit of & tobacco-pipe. 
When the effervescence or decomposition of the 
water takes place, the filings imbibe the oxygen 
and the hydrogen flies off, which will escape 
through the pipe into the balloon, if fastened on 
to it. 

— ыы... 
TO CORRESPONDENTS. 


Correspondents are ёп /мімге requested to direc 
their Letters lo the Editor, АГ THE PRIN. 
‘TER'S, Holloway Press, Islington.” ЖА commu- 
nications to be Post Paid. 

We have received a severe castigatery letter from 
Mr. Rough, in which he accuses us of having Де 
called upon the mechanics of this country Jor sup- 

ort, and after having, by that means, fully esta- 

lished our publication, cf then selling ourscirei 
to monopolizing companies, апа excluding the 
correspondence of our former supporters. Ва 
there it a strange anumaiy in one part of Xr. 
Конта letter, where he says, “ А daily penng 
work would not be more than sufficient to do g. 
tice to my plans.” From this passage we туй 
naturally be led to in fer, thet Mr. Rough hom: lf 
wisics to become the monopolizrig, or forcstatimng 
party. We have never received a single farttumg 
Jrom any one for the insertuon of any communi. 
cation since the commencement of the publication. 
But we put it to the good «ense of our readers te 
say. whether we do от do not devote a greater pro. 
portion of our columns to the tnscrtion qf corres 
pondence than any other publication of the cag. 
We are well satisfied that they will give us full 
credit when trc. assert, that it kas стет bern our 
study to act with fairness and impartiality to ік 
whole of our Correspondents МЕРЯ 

J.F. S Нев article on “Steam Navigation" in In. 
аға has been received. 

We will endeavour to find room for W. Sz reti“ 
watch alarum shortly. ; 

Alpha—The first division of the British Cyclopedia 
will вий him best. Secondly, The Wonders uf the 
Telescope. A cleverly-written little work 2 
liskcd by Darton and Clark, Holburn-hill, Privé 
2s. Gd. : 

А. J. can obtain all that he requires of Mr. Portu me, 
Medical Bookseller. Aldersgate-strect. 

Reccived Johannes, and W. Burbndge's letter сп 
the parachute. | 22 

О. Е. D. on the Study of Mechanics, and Akt 


nert week. 
J ͤ 8 


London: Printed at the Holloway Press, by D. А. 
DovpsrY; published by Вкгсхи, Helywell- 
street, Strand; ana muy be had of all Boukselies- 
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FIRE STAIRCASE. 


бік,--Ав оп a former occasion (in Num- 
bers 4 and 38) you gave insertion to the 
descriptions of a plan proposed by me for 
Rescuing Drowniug Persons from the 
Ice, I have taken the liberty of sending 
you a drawing and description of a Fire 
Staircase. 

] am aware that some of the most in- 
genious men of this country have in- 
vented machinery which would generally 
succeed in cases of fire, could they be 
brought to the spot immediately. But, 
unfortunately they cannot be; as the late 
melancholy loss of life at the fire in the 
Strand fully proves. 

My plan is to have a staircase fitted in 
the party-wall of a house, as seen in the 
Engraving. There is to be an indention 
made between two houses, adjoining each 
other, to reach from the pavement to the 
parapet; this indention to be about two 
feet in depth, and eighteen inches in 
breadth: by making it thus narrow it 
will allow nervous persons to descend 
with greater ease and safety, as, when 
the feet are placed on the steps of the 
staircase, the back will be supported by 
the wall behind them. For the purpose 
of preventing any one falling sideways 
into the street, and also of taking off 
what might be considered by some an un- 
sightly appearance in the house, occa- 
sioned by the indention, a handsome scroll 
of iron work might be carried up the front 
of it. 

On every floor of a house there is to be 
a strong door, which, for security against 
fire or thieves, may be covered with sheet 
iron. This door is to be fastened in the 
simplest manner possible (by no means to 
have a lock, as in the moment of danger 
the key might not be at hand); two 
strong bolts would be quite sufficient, 
which any one, with the least presence of 
mind would be able to draw back. 
On this door being opened, a safe, easy, 
and certain means of escape would pre- 
sent itself in the Fire Staircase; it being 
fitted up in the party-wall directly oppo- 
site the door. Each house is to be fitted 
up with a Fire Staircase on one side, for 
the benefit of ita neighbouring house, and 
fire doors on the other, as the means of 
escape for its own inmates. 

I have asked the opinion of several per- 
sons in the building line, and have been 
informed by them that houses can be al- 
tered and fitted up with the Fire Staircase 
without endanzering their safety. 

But adinitting that this cannot be done 
in old houses, there is nothing to prevent 
its being accomplished in new buildings. 
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How many hundreds of persons are there 
who nightly go to their beds with the hor- 
rors of fire preying on their minds ; while, 
were this plan adopted in their houses, 
they might repose in tranquillity. 
am convinced, sir, that were any 
speculative builder to erect a number of 
houses, fitted up with the Fire Staircase, 
he would not long want tenants. I have 
sketched off the house which is given in 
а wrapper to one of your Monthly Parts, 
on account of its height, and also on ac- 
count of the narrowness of the street 
(Lombard-street), which is always a great 
obstacle to the rendering assistance in 
cases of fire. I remain yours, &c. 
Н. PlUuxkx. 
— — 

То the Editor of the Penxy Mecuanic. 
SiR,—For an inexperienced advocate to 
enter the lists as the antagonist of a pro- 
fessed student would at once be consi- 
dered a temerity; and in the following 
remarks, doubtless, something of that 
kind may be traced. Although only an 
occasional reader of your publication, I 
have always entertained a respect for it 
(if I may be allowed the term), grounded 
upon the perfect equanimity of temper 
which your able correspondents have dis- 
played. This opinion I have maintained 
until reading your number for this day 
(Number 49), and more particularly the 
article signed “Q. E. D;" which, al- 
though displaying sound sense, is in 
many parts written in too pompous a 
style to be easily digested by every one 
into whose hands it may fall. After com- 
mencing with the modest request of “ two 
or three columns by way of introduction," 
he passes on to—“ I beg to assure them 
that I do so without the slightest feeling 
of ill-nature," &c. ; and then (oh! admir- 
able consistency) talks about their “ fool 
ish and puerile vanity." TO “Q. E. D” 
this may not be ill-nature, but allow me 
to ask him, is it respectful? or is it not 
vanity, the foundation both of that and 
his French quotation of “ Du choc des 
opinions nait la verite?” Could the ma- 
jor part of your readers revel in French 
folios, and talk French as fast as the Pa- 
risians, thére might be some reason in 
introducing these phrases, but at present 
our hypercritical friend should recollect 
he is writing for the many, who have not 
seen France, and know as much of the 
language as a bull does of geography, and 
among which number I class myself. The 
ungenerous fling at Sir A. Agnew would 
have been mueh better omitted ; for how- 
ever misled he may have been, no person 
can deny but that his motives were good. 
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Had he, instead of his name, introduced 
that of the greatest humbug of the age, 
D. O'Connell, he would have done much 
better: but, foregoing all politics, allow 
me to proceed a little further. Although 
your correspondent seems heartily tired 
of the parachute designs which you have 
published, sneeringly referring to“ pic- 
tures," he is himself adding to the list, 
by one design published and another pro- 
mised; but to his published plan several 
disadvantages may be stated ; the first is 
the expense, which would be considerable 
every descent; the next is that it would 
not be sufficiently capacious to allow of 
а safe descent, should any large quantity 
of ballast be taken up. As to its porta- 
bility, allow me to suggest to “ Q. E. D." 
that he should fasten it to a carriage, 
which might ascend with it, and upon its 
descent only have to hook on a horse, and 
he might instantly ride home in a new- 
fashioned phzton. Various opinions 
have been expressed upon Mr. Cocking’s 
hute; but, in my opinion, that of 
r. Green is entitled to as much, or more, 
than any of the theoretical aeronauts. 
He says, * My opinion was, that having 
resisted the pressure of the air in its 
ascent, the parachute. would descend 
safely." Whose judgment can be entitled 
to so much attention as that of our ethereal 
voyager? and add to his that of Mr. 
Monck Mason, whose scientific essay 
proved, or attempted to prove, that Mr. 
C. could not descend safely. The fact 
unfortunately verified his prediction; but 
the query may be asked with propriety, 
fo what may this effect be attributed! 
Let it be remembered that Mr. C.'s para- 
chute was not constructed of sufficient 
Strength, a tin tube being decidedly too 
light for the heavy pressure upon it, par- 
ticularly when, as in the present case, it 
was broken, and merely joined together 
With packthread. Take these things into 
consideration, and then say whether the 
principle or the mode of practice is most 
to blame. I have by me a design of a 
parachute, but at the present I defer send- 
Ing it, until I see the wonder-working 
aboriginal idea of * Q. E. D." 
Begging insertion of this hasty sketch, 
I remain, sir, your obedient servant, 
Sept. 30, 1837. ALEXIS. 
(This letter was marked “ post paid,” 
but we had to pay the postage. ] 


— — 


It is intended shortly to open eight 
miles more of the London and Birming- 
ham Railway. 
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ON THE STUDY OF MECHANICS, 
NO. I. 


* Etiamsi omnes, ego non.” 


THE science of mechanics is beyond com- 
parison the most important branch of 
human knowledge ; and it becomes a sub- 
ject of intense interest in the present age, 
which is so remarkable for improvement, 
that the sciences and arts may be said to 
progress à tue d'œil. Almost all the im- 
mense advantages which we possess over 
the ancients are derived from our superior 
knowledge in mechanics : steam-engines, 
horology, and even printing, are all com- 
paratively of recent origin. Horology is 
still far from its zenith; aud we have 
good reason to expect still mightier 
achievements from the agency of steam. 

Some attribute considerable mechanical 
knowledge to the ancients, seeing the stu- 
pendous works they have accomplished, 
the great weights they have moved, «с.; 
but the simplest elements of the science 
will suffice to enable any person of ordi- 
nary capacity to construct machines for 
such purposes. Indeed, any one ac- 
quainted with the leading principles of 
mechanics, can easily calculate the effect 
of any simple mechanical machine; but 
without that knowledge, if he should be 
afflicted with that reckless propensity for 
construction, which is sometimes the 
effect of uncultivated genius, but more 
frequently a mere morbid hallucination, 
he will be exposed to endless vexation and 
disappointment, and not unfrequently to 
ultimate ruin; although a small portion 
of the time he expends in laborious and 
expensive experiments, if devoted to legi- 
timate study, would enable him to per- 
ceive in an instant the result which he 
obtains by tedious and expensive opera- 
tions. Unfortunately, unlearned men are 
often like mutilated animals, unconscious 
of their loss. To such as these I must 
say, that their enthusiasm and vanity, or 
even natural talent, can never supply the 
place of the accumulated experience of 
past centuries; and the mass of informa- 
tion collected in the works of those 
great men who have appeared at various 
periods, shining as blazing beacons on the 
rocks of science. They are groping in 
the dark, like the foolish virgins, who 
provided no oil for their lamps; they are 
exulting in the discovery of some A, B, C, 
and evident principle, or wasting their 
energy in visionary pursuits, and filling 
their clusets with skeletons of the de- 
formed abortions of their incubus ima- 
gination. 
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. Many,I believe, are alarmed at the for- 
midable aspect of science, with its 
algebra, trigonometry, and other contin- 
gent auxiliaries; and they are told that 
“a little learning is a dangerous thing ;” 
but let them remember that the person who 
made this remark possessed no learning 
at all except that which belonged to his 
Own speciality, and assisted his natural 
aptness for the contemptible art of making 


rhymes. 
| “ Nisi utile est quod facimus stulta est gloria.” 


I believe Mr. Pope's only motive for 
using this expression was, that he could 
find nothing better to rhyme with “ spring." 


A little learning is & very useful and 


valuable thing ; it not only gives its pos- 


sessor a knowledge of things with which 


he would otherwise be unacquainted, but 
it gives him the desire and facility of ac- 


quiring more. Therefore I advise every 


one who takes any interest in matters cf 


science, to go steadily to work, and study 
the object of his pursuit; let him have 
different books upon the same subject ; 


and if one be obscure upon any particular 


point, he can refer for elucidation to 
another. Read every thing with caution 
and suspicion; for you will find but few 
books upon any subject which do not 
contain a multitude of lies. The capacity 
of the human mind varies in different in- 
dividuals, from the deep ocean to a pud- 
dle ; yet there is an autophanous princi- 
ple, more or less developed in every 
mind; cherish this faculty, by constantly 
endeavouring to think for yourself, for it 
is the germ of genius, 

It is doubtless a very troublesome habit 
for one who possesses only an imperfect 
knowledge of a subject, to cavil at every 
thing which does not happen to suit his 
fancy or prejudice; but notwithstanding 
this inconvenience, I should by no means 
recommend any person to place implicit 
confidence in the opinions or assertions of 
any writer whatever. Written laws may 
indeed be considered as infallible autho- 
rity, because however bad they may be, 
they are still * Dura lex sed lex ;" bnt if 
we take the writings of any author as a 
test of truth, we are liable to be led into 
Innumerable errors, not only relating to 
the fastidious science of mathematics, but 
In every branch of human knowledge. 

Let any tolerable linguist read John- 
son's Dictionary attentively: he will find 
that the errors it contains are neither few 
nor trivial; they are not accideptal mis- 
takes occasioned by inattention, but the 
conséquence of opaque spots on the 
Doctor's mind. 


Rousseau wrote upon music, the seb- 
ject of his especial study. He says, whea 
two sounds nearly approach to unison, а 
pulsation or beating is heard, which be 
comes faster and faster, as the sounds ap- 
proximate to unison. On this cireum- 
Stance he builds a new and, I hope, his 
manes will pardon me for adding, exces- 
sively absurd theory of harmony. Now it 
is known to every one who ever tuned a 
musical instrument, that the vibrating 
becomes slower, instead of faster, as the 
sounds approach the unison. 

Sir I. Newton's calculations about the 
heat of the sun compared with red-hot 
iron, and the resemblance between the 
prismatic spectrum and the diatonic diri- 
sion of a vibrating string, &c. require bo 
comments; but Dr. Simson detected a 
wrong definition relating to solids in 
Euclid. I must stop here, or I shall be 
enticed into the dominions of still mightier 
prejudice. 

These are but a few instances promis- 
cuously taken; but if we examine the 
whole range of literature, ancient aad 
modern, we shall find the same stamp of 
erring humanity impressed even on those 
productions which are the greatest pride 
and glory of man. 

Let this teach us to examine an assertion 
with the utmost care before we adopt it 
as а positive truth, and, above all, let it 


be an antidote to presumption in the er- 


pression of our opinions before their truth 
is thoroughly demonstrated. Q. E. D. 


—n€ 


To the Editor of the PENNY MECHANIC. 

Sig,—That giant power, steam, not 
content with extending its benign infi 
ence over all Europe, appears to be ad- 
vancing with rapid strides over the vas 
continent of Asia. Along the mighty 
rivers of that quarter of the globe, by the 


aid of this шо the merchandise ol 


England is conveyed with the same ease 


‘and expedition as in England itself. What 


Britons can, read the following extract 
without a feeling of pride and exultation 
at the striking picture it pourtrays of the 
genius and enterprize of bis countrymen! 

„RIVER STEAMERS.—The success which 
has hitherto attended the attempt to 
establish steam-vessels on our rivers has 
exceeded the most sanguine expecta- 
tions. These. vessels which, at the out- 
set, were employed simply for the con- 
venience of passengers, and in conveying 
goods for personal consumption, have 


now, from the regularity, speed, aad 


ease which they combine, secured a e 


share of commercial patronage. 


— —— 


. found sufficient, &c.“ 


THE VENNY 


higher proof of their popularity, perhaps, 
can be given than the fact that the natives 
who manifest so strong an aversion for 
everything new, are become eager to em- 
ploy them in the transportation of their 
merchandise. It is not, we hear, an un- 
usual occurrence for native merchants to 
purchase large consignments of British 
goods in the go-downs of the consignee, 
and to leave an order for their being con- 
veyed at once to the steamer, to be trans- 
ported to Mirzapore and other stations. 
The mercantile freight of the steamers 
has, in fact, increased to such a degree 
as to render it difficult to squeeze іп a 
package of any other description, and the 
agent runs the risk on every despatch of 
displeasing more individuals than he is 
able to gratify. Hence, it has become 
apparent that our present complement of 
steamers is totally inadequate to the in- 
ereasing wants of the country; and we 
hear, with much pleasure, that the Go- 
yernment have indented on England for 
another supply of vessels greatly exceeding 
the last in number. But the new steamers 
will scarcely be found sufficient to supply 
the growing demand. 
. æ ° ° e 
The multiplication of steam-vessels on 
our navigable rivers is, in fact, multiply- 
ing the means of defence. If twenty 
steamers were constantly available in this 
country, Government would possess faci- 
lities for tbe rapid transportation of troops 
aud military stores from province to pro- 
vince, by which the security of the em- 
pire would be indefinitely increased. In 
the case of steam-vessels, there is this 
recommendation over military roads, —that 
the latter can only be kept up at the ex- 
pense of the State, while the former are 
maintained at the charge of the commu- 
nity.” — (Quoted in a monthly publication 
from the Friend to India, a Calcutta 
paper.) 
- * But the new steamers will scarcely be 
What will those 
who lament over the loss of ** the good 
old times" say to this? I am, Sir, yours, 
greatly obliged, J. F. 8. 
— — ` 


Esteemed Friend Editor, 


Tue high opinion I entertain of the utility 
ef thy book induces me to intrude upon 
the attention of thy readers, while I offer 
& few observations upon the complaints of 
thy correspondent, * Rough." Education 
and constant example have taught me to 
consider peace and kindly feeling, 
amongst men, as the only condition upon 
Which we can secure contentment and 
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happiness. This sentiment I wish to im- 
press upon the mind of thy friend, 
* Rough." I do not question his praise- 
worthy motives, but I am convinced he 
is mistaken in the object of his zeal; and 
moreover, he appears to have written un- 
der the influence of considerable wrath, 
which is the scourge of mankind, and the 
implacable enemy of truth and justice. 
If I understand his meaning rightly, it is 
this: when be says, * thou art sold to mo- 
nopolizing companies," he is speaking in 
parable; he means that thou hast advo- 
cated the cause of those great enterprises 
which give our country pre-eminence over 
all the commercial nations of the world ; 
and that thou hast not encouraged the 
working men in unlawfal combinations, 
which only tend to undermine the national 
wealth and credit, and sadly increase the 
misery of the evil doers themselves. 
Allow me to call the attention of friend 
* Rough” to a statement made by a per- 
son, named Ashworth, at the late meeting 
of the British Association, at Liverpool. 
At a “strike” which took place at Pres- 
ton some time ago, 8,500 persons were 
thrown out of employment ; of these 150 
were taken before the magistrates, 
charged with drunkenness and disorderly 
conduct; 75 were committed for assaults 
and intimidation of workmen; 20 young 
females became prostitutes; 8 persons 
died of starvation, and 5,000 suffered ex- 
treme privation until they returned to 
their occupations. The total loss to the 
community was estimated at 107, 206“. 
These are poor deluded men, who, though 
highly blameable, are nevertheless much 
to be pitied ; but he who possesses know- 
ledge, and knowingly excites the spirit of 


evil, is not a deluded, but a wicked man. 


Friend Editor, I am satisfied that the 
greater portion of the many thousands 
who read thy book, applaud the impartial 
and benevolent spirit in which it is con- 
ducted; and I trust friend * Rough” 
will, upon maturer consideration, acknow- 
ledge that it is better to орыша useful 


knowledge than to sow the seeds of dis- 
' cord. Um — m, 
Q. E. SMOOTH. 
== Қажылар 


To the Editor of the Penny Mechanic. 


SiR,—Number 47 of the Penny Меснлмю 
contains several descriptions of parachutes 
that either have been, or may be con- 
structed, The one contrived by Mr. B.. 
Wilson I desire, by your permission, to 
make a few remarks upon, having myself 
made two models for parachutes, and, I 
think, well considered the nature of ex- 
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periments of this kind. With respect to 
Mr. Wilson's contrivance, I wish not to 
detract from the credit due to him for the 
ingenuity of his plan, but its great weight 
is indeed a weighty objection to all par- 
ties engaged in the ascent or descent. 
There is no balloon now in use, except the 
great Nassau, capable of ascending with 
and separating so great a weight from it 
in the atmosphere; taking also a suffi- 
cient quantity of ballast for the safety of 
those in the balloon; and this is a most 
important part of the business, for should 
such an experiment be made with a bal- 
loon having only power to raise the para- 
chute, it would be almost certain death to 
the aeronauts. The balloon ascending to 
an immense height after separation, you 
are compelled to part with a great quan- 
tity of gas, which is your buoyant power, 
and having lost that, you require a large 
quantity of ballast to ease your own 


descent. 
If the gentleman you alluded to should 


be induced to make a trial of Mr. Wil- 


son’s parachute, I hope he will take care 
to have it well tried (and I am sure the 
inventor will desire this too) before he 
risks his life in it. 
І am, sir, Yours respectfully, Н. 
— — 


MISCELLANIES, 


To the Editor of the Penny MECHANIC. 


Tux following curious experiment may 
prove interesting to some of your readers. 


Sling a shilling at the end of & piece of 


thread, by means of a loop; then, resting 
the elbow upon a table, hold the other 
end of the thread betwixt the forefinger 
and thumb, observing to let it pass across 
the ball of the thumb ; and thus suspend 
the shilling in an empty goblet. Observe, 


the hand must be perfectly steady, and if 


you find it difficult to keep it in an im- 
movable posture it is useless to attempt 
the experiment. Premising that the shil- 
ling is properly suspended, you will find 
that when it has recovered its equili- 
brium, it will, for à few moments, remain 
stationary ; after which it will, of its own 
accord, and without the least agency from 
the person holding it, assume the action 
of a pendulum, vibrating from side to side 
of the glass, and after a few seconds, will 
strike the hour nearest to the time of day; 
for instance, if the time be 25 minutes 
past 6 it willstrike 6; but if 85 minutes 
past 6 it will strike 7; and so on of any 
other hour. It is necessary to observe, 
that the thread should lie precisely over 
the pulse of the thumb ; and this may in 


some measure account for its vibration, 
but the cause of its striking the precise 
hour remains unexplored ; for it is no less 
astonishing than true, that when it has 
struck the proper number and its vibration 
ceases, it acquires & kind of rotary mo- 
tion, and at last becomes stationary, as 
before. A. W. C. 


To form Artificial Musk.—The mode of 
making artificial musk, which is used in 
Germany, is as follows:—Add to one 
drachm of oil of amber, by small portions 
at a time, four times the quantity of 
nitrous acid, carefully stirring it the 
whole time with a glass rod, and coa- 
tinue this til] the whole be converted into 
a yellow resin, possessing the smell of 
musk. It must be kept closely stopped 
up like real musk, and may sometimes 
supply the place of that high-priced arti- 
cle; not forgetting the nature of its cheap 
ingredients. H. W.S. 


Instantaneous production of Curds and 
Whey from Milk.—A very ready and ele- 
gant mode of procuring curds, and also а 
pleasant acidulous whey, is, by adding to 
a glassful of milk a little solution of citric 
acid, taking care not to add too much; 
an experiment or two will readily show 
the quantity necessary to effect the pur- 
pose. 


Formation of the Silver Tree, or Arbor 
Diane.—Mix one part of a saturated so- 
lution of nitrate of silver with twenty 
parts of distilled water, and pour the 
mixture upon two parts of mercury in a 
phial. After some time (the phial being 
left standing quietly) the branches and 
a figure of a tree formed of brilliant silver, 


will appear to grow from the mercury in 
а very beautiful manner. 
the silver in solution is robbed of its 
oxygen by the metallic mercury, and is 


Rationale: 


then consequently precipitated. 


Formation of the Iron Tree, or Arbor 
Murti.—Add a saturated solution of sub- 
carbonate of potass to a solution of 
nitrate of iron. The mixture swells up 
considerably, then sinks to rest, and me- 
tallic branches spring out in a very 
curious manner on the surface of the 
glass. 


Lemonade.—Mix one part of citric acid 
with six parts of finely-pounded loaf 
sugar. A very fine dry lemonade is thus 
prepared, which may be preserved for any 
length of time. The quantity of this mix- 
ture necessary to be put into a glass of 
water, to make pleasant drink, must be 
regulated by the taste of the person using 
it. J. R. Warts. 


— — 


THE CHEMIST. 


То the Editor of the Penny MEcHANIC. 


Sia, Nothing affords a stronger proof of 
the increasing and very praiseworthy 
taste for scientific pursuits among juve- 
nile students of philosophy, than the in- 
quiries and the sensible instructiong that 
have often followed the inquiries, in 
your excellent Magazine for constructing 
home-made apparatus for performing expe- 
riments and verifying scientific truths. 
We have the authority of one of the great- 
est chemists of & by-gone age (Sir H. 
Davy), that one experiment, well per- 
formed, does more to fix a fact in the 
memory than pages of mere theory ; and 
in confirmation of this, his pupil (the illus- 
trious Faraday) in his work on ** Chemical 
Manipulation," (a book no young chemist 
should be without) has signally illustrated 
the simplicity of &pparatus and the abun- 
dance of expedients to which the students 
may have recourse at very small expense, 
but with ample satisfaction to himself. 
In pursuance, then, of these ideas, I pro- 
pose, from time to time, to offer to the 
notice of your correspondents such plans 
for simplifying expensive apparatus as I 
have myself adopted, with the earnest 
hope that their feasibility and efficiency 
may inspire new Tyros in science, to con- 
tinue these sort of communications. 
I am, sir, yours, &c., 
BRACK. 


The above engraving represents a gas- 
holder, made of an earthen jar, holding 
about a gallon, the bung of which is fixed 
in, air-tight, with beeswax and resin ce- 
ment; a tube, to which is attached a stop- 
cock and funnel, goes through it down to 
the bottom, and a j-in. brass stop-cock is 
also fixed by the side of it, by means of a 
thin washer (a halfpenny will answer very 
well), screwed on the lower side of the 
bung ; at the bottom of the jar is a small 
tin tube, with a brass screwed into it, 


such as the common tin lamps are provided 
with, to pour in the oil. This is the 
whole apparatus. An aperture is easily 
made in the jar, if the glazing be first filed 
off, and the cement will make it tight. 
To use the gas-holder, first fill it with 
water completely, through the funnel, 
keeping, uf course, the stop-cock open 
to allow the air to escape; then, when 
closed, the lower screw can be taken off 
without the water escaping ; into this in- 
troduce the beak of the retort, or the end 
of the tube attached to the matrass in 
which the gas is made; the gas bubbles 
up, and displacing the water, which runs 
out at the same opening, occupies its 
place. When the water has sunk to the 
level of the tube screw in the plug, and 
when required, force out the gas through 
the 8top-cock, by pouring water into the 
funnel; and as the end of the tube is 
under water in the jar, of course no gas 
can escape through it. Or, if you have a 
tube with a j-in. screw at the end (the 
size of the gas-burner screw), you can, by 
just loosening the lower plug, force the 
gas in through it; and by screwing a gas 
burner on you can burn the gas through 
it. Or,if you have oxygen gas, you can 
use it as a blowpipe, with one of small 
bore fixed to it; or show the combustion 
of charcoal on it. In fact the student can 
soon apply it to all his purposes. 


The engraving above represents a lamp 
stand, made of a plate of sheet iron, eight 
or ten inches long, pierced with holes of 
different sizes, and rivetted to four iron 
legs; it is also to be fitted with brass 
sliding rings. The retort, &c., is placed 
on the hole that suits it, and a lamp placed 
beneath : glass capsules, or filtering fun- 
nels, can also be supported by it. The 
student must of course make it for him- 
self. A lamp can be made out of a large 
glass inkstand, with a hole bored through 
the cork by means of a hot iron, and a 
piece of tube, or part of an old pencil- 
case, fitted in it; then cut a notch in the 
cork to admit air, and cover the surface 
with sealingwax: oil as well as spirits 
will burn in it. 
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This is a Florence oil-flask ; it must be 
washed out with potass and water, and 
fitted with a cork and bent tube of glass 
or of block tin; it will serve a multitude 
of purposes, as it will bear the direct heat 
of а lamp. Some of the rush envelope 
must be twisted into a circular ring to 
stand it upon, particularly when hot. 

. Brack. 


x NE eu 


The Rein-Deer.—The trot of the rein- 


deer is about ten miles an hour ; and their 
power of endurance is such, that journeys 


of 150 miles in 19 hours are not uncom- 


mon. There is a portrait of a rein-deer in 
the palace of Drotningholm (Sweden), 


which is represented, upon a case of 


emergency, to have drawn an officer with 
important dispatches the incredible dis- 


tance of 800 English miles in 48 hours. | 
This event is stated to have happened in | 


1699; and the tradition adds, that the 
deer dropped down lifeless upon his 
arrival. Pictet, a French astronomer, 
who visited the northern parts of Lapland 
in 1769, for the purpose of ubserving the 


transit of Venus, was anxious to know |. 


the speed of the rein-deer; and therefore 
started three rein-deer in light sledges, 
for a certain short distance, which he 
accurately measured. The following was 
the result:—The first deer performed 
3089 feet 8 inches in two minutes, being 
at the rate of nearly 19 English miles in 
an hour, and thus accomplishing 25 feet 
8 inches, in every second. The second did 
the same in 3 minutes and 26 seconde. 
The ground in this race was nearly level. 
The rein-deer requires considerable 
training to prepare him for sledge tra- 
velling; and he always demands an ex- 
perieuced driver. If the animal is not 
well broken-in he is unmanageable; and 
if the driver is inexpert, the deer has sa- 
gacity enough to turn round and rid him- 
self of him by the most furious assaults. 


We understand, from a morning paper, 
that Mr. Green is making preparations for 
an aerial voyage to Scotland. 


— 


QUERIES. 
To the Editor of the Penny Mechanic. 


81x,—I should feel much obliged if some of your 
readers could inform me how the Instantaneous 
Light Apparatus" can be made. I believe it is 
sold by the name of the Hydrogen Instantaneous 
Light. Yours, &c., J. W. E. 


A Subscriber would feel obliged to any of our 
readers who could inform him of the best work on 
the Principles of Mechanics; also tbe best editioa 
on Practical Engineering. 


бта, —Сап any of your intelligent correspondents 

inform me how to proceed in bending, sealing, and 

enlarging & glass tube, over a lamp, for chemical 

experiments; and whether the pincers, &e., ought 

to be made hot? as I find, on twisting the end of 

a tube, for the purpose of sealing, that the part 
touched by the cold pincers becomes vey brittle. 
Yours, &с., Н T. 


Srn,—I should feel obliged if any of your cor- 


respondents would inform me of the best method 


of making magnets. A. T. R. 
— ̃ͤ— 


ANSWERS TO QUERIES. 

“ James.” The term of two, four, or six months, 
is the time required for the patent to remain орей 
to ta at the end of which period it is 
sealed. 


— — 
TO CORRESPONDENTS. 


Correspondents are tm future requested to direct 
their Letters To the Editor, AT THE PRIN. 
TER'S, Holloway Press. lslington." ALN commu. 
nications to be Post Paid. 

The communication from C, D. Thomas shall be ia. 
serted та weck or tino. 


We have again to thank D. Watts for the papers 
he has sent из. 


: We have to acknowledge the receipt of H.'s commu- 


nication on gothic and ellipticat arches. We are 
sorry he did not reduce his drawing to the size of 
our front page, a8 the whole of the work is to be 
gone over арат, for which our engraver makes 6 
considerable advance іп his charge. 

J. G.'s Curious Chemical Experiment shail be in- 
terted shortly. . 

We have to apologise to Geo. P. Payne, for wot 
inserting his descriptionof a Self-moving Machine ; 
the reason is the copy has been misiard, Lf he wit 
send us another it shali be attended to. 

Syret—Ardens— Burne, amd several other of our 

. Correspondents’ drawings are at the engraver г. 

We intend shortly to devote ovr front page to tM 
different plans of Parackutes іп our possession. 


Erratum.—In our last Number, page 80, in 
the second line under the head Answers to 
Queries,“ our compositor substituted the word 
t: foot” for inch. 


London: Printed at the Holloway Press, by D. А. 
DoupwzYv; published by Brmcrnm, Holywell- 
street, Strand; and may be had of all Bookseller 
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WATCH ALARUM. 


To the Editor of the Penny MECHANIC. 


Sin,—Asa plan for a Watch Alarum may 
prove acceptable to some of the readers 
of your valuable and interesting Maga- 
gine, I indulge the hope that you will find 
a place for the following. I have tried 
and found it to answer well. The works 
of a watch cannot possibly be injured, and 
it may be made by any one who can use a 
knife. I am yours, &c. 
SYRET. 

A is a piece of wood 14 inches long and 
2) wide; Ba shelf 24 inches square, on 
which is fixed a pasteboard case c, lined 
with wool, to hold the watch р; E a small 
grooved wheel, with a key fixed in the 
centre, the key to be put in the watch as 
in winding up; Fa piece sliding on the 
lath 6; a thread is put round the wheel 
F, fixed to the weight H; the weight and 
wheel should be of equal weight, aud need 
not, together, exceed three quarters of an 
ounce. 

It will be readily seen that when the 
weight H descends to the lever 1, the 
weight j will be disengaged, and falling 
on a trap may be made to release a bell. 

A scale being formed of the lath с, by 
markiug the distance the weight descends 
hourly, the bell may be made to ring with 
great exactness by means of the sliding 
piece. 

A plan has been shown in your journal 
for releasing a bell, but I think the an- 
nexed better. The weight J falling on the 
lever к, draws up the wire L, and sets the 
bell free. 


— — 


ON THE STUDY OF MECHANICS. 
NO. II. 


Пгвкіхс the reign of Louis XVIII. and 
Charles X. of France, it was as great a 
crime to make, er eveu to possess, any 
figure representing Napoleon, or his son 
(who was called by the Imperialists Na- 
polcon II.), as it is now to make the like- 
ness of his quasi Majesty, Henry of 
Bordeaux. 

Some time before the revolution of 
1830, an ingenious French artist, in order 
to avoid persecution, contrived a view of 
the tomb at St. Helena, in which the 
foliage of the trees was made to form, in 
an open space between them, a striking 
portrait of the Emperor Napoleon. It 
was ко skilfully executed, that hundreds 
of persons might examine the engraving 
Without discovering the secret, even when 
told tu search for it; but being once per- 


ceived, the whole attention is absorbed by 
the gigantic spectre, frowning with the 
sullen pride of fallen majesty. 

This is the picture of human science; 
the common observer sees every step, 
every expression, supported by the most 
minute and cogent reasoning; and he 
readily admits that all is accurately 
proved, and universally true ; but a more 
penetrating mind, sees crror stalking like 
a phantom, in the midst of proofs and de- 
moustrations, as if in very mockery of 
human reason. 

Another example will, perhaps, make 
my meaniug more clearly understood. 


A 


— À 


— 

Here is a figure representing three sides 
of a cube, or solid square, placed like the 
cover of a thick book, with the leaves 
taken out; conceive the side A B to lie 
flat on the paper, and the two parallel 
sides to project from it; no more lines 
are employed than are necessary to trace 
the boundaries of each side. Now con- 
ceive the side A B to be raised, and the 
opposite edges of the parallel side to coin- 
cide with the paper; another figure, to- 
tally different in position, is formed by 
the same lines, and the mind cannot, 
without effort, pass from the idea of one 
to the other. This is an emblem of one 
of the most abuudant sources of dissen- 
tion amongst mankind—ambiguity. 

When we commence the study of any 
science, it is of the utmost importance to 
understand the exact import of all the 
various terms employed in it: definitions 
must be accurately and universally true, 
or they are worse than useless; yet we 
frequently find erroueous definitions taken 
as axioms, and considerable errors occur 
in the calculations which are based upoa 
them. Indeed, if we judge from the writ- 
ings of numerous authors upon these sub- 
jects, they seem to have two principal 
objects in view,—to propagate error, and 
to reuder their subject as obscure as its 
natural simplicity will permit. In order 
to accomplish this, tedious and puerile 


| arguinents are adduced in support of evi- 
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dent and uncontested truths, which во 
bewilder the student, that he is led to be- 
lieve that there is some real difticulty 
which he cannot understand; while the 
more important subjects, which require 
the clearest explanation and the deepest 
thought to be properly understood, are 
expressed in vague, ambiguous, and inac- 
curate terms; and rendered unintelligible 
toa great number of readers, by an unne- 
cessary parade of technical erudition. 
Penetrated with the importance and 
difficulty of the task I am about to under- 
take, I shall now endeavour to establish 
accurate definitions relating to the sci- 
ence of mechanics. I shall take the Cam- 
bridge school as the standard of received 
doctrines, and explain my reason for dif- 
fering therefrom upon some particular 
points, Perfect accuracy is my aim, but 
not my pretension. I shall not attempt 
to decorate Truth with the ornaments of 
erudition, but show herin that simple and 
modest att:re, in which she most delights. 
Q. E. D. 


cot — 


SCIENTIFIC QUESTIONS. 


Tut following questions, relating to seve- 
ral distinct brauches of science, are in- 
tended as mental exercise. hey are во 
arranged, as gradually to increase in dif- 
ficulty from the first to the last; and any 
person may test his own abilitv by solv- 
ing them. I do not consider any of them 
very difficult, and they all admit of posi- 
tive and incontrovertible answers. Some- 
thing of this kind, on a more extensive 
scale, would I think, be useful, by bring- 

Ing the reasoning faculty into action; for 

this reason, I have endeavoured to intro- 

duce such questions as are not likely to 
accrue in the ordinary routine of study. 

They must not be considered as ап- 

swered unless a satisfactory demonstra- 

tion is given. 

l. What is the difference between half. 
past six o'clock. in the evening, aud 
Gh. 30m. р. M.? 

2. Is the flame of a candle translucid? 
that is, does it admit the free passage 

: of rays proceeding from other luminous 
bodies ? 

3. When a solid sphere revolves about an 
axis passing through its centre of 
gravity, does the centre of gravity re- 
volve? 

4. An inflexible vessel, six inches in 
height, being filled, contains fifty cubic 
feet of water; let this vessel be placed 
With its base parallel to the horizon, 
and closed in every part except a small 

ole in the top, into which a common 
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quill is fitted, projecting two inches 
above the surface of the water. When 
this quill is fitted, how much will the 
pressure on the bottom of the vessel be 
increased ? 

5. Can a man see his own face? 

6. Does the moon revolve about its axis? 

7. Let a rope be passed over a vertical 
pulley, and two weights of 5015, be 
attached, one to each end of the rope ; 
what is the tension of the rope on the 
top of the pulley? 

8. What is the latitude and longitude of 
that place where the wind, if any, is 
always due north? 

9. Itis stated in a foolish work recently 
published, that if there were no atmo- 
sphere, a person turning his back to the 
sun would be in total darkness: prove 
this to be false. 

10. What is the difference between the 
dominant of the relative minor and the 
relative minor of the dominant? 

11. Does the barometer indicate the den- 
sily of the air? 

12. The sun, moon, and stars are visible 
before they are really above the horizon: 
does the same ellect take place when 
the mast of a distant ship is seen at sea? 

13. Prove that æroliths are not projected 
from the moon, as supposed by some 
mistaken philosophers. 

14. Describe tlie force which impels a bal- 
loon upwards. 

15. What is the difference between a ma- 
jor and minor semitone? 

16. How must a spring or straight lever 
be formed, so that when a force, acting 
at right angles, is applied to the ex- 
tremity, the resistance at every part 
will be proportional to the pressure? 

17. Suppose a perfect telescope of suffi- 
cient power could be coustructed, and 
an object in the moon of the size of a 
man, sufliciently illuminated to render 
it visible all that distance, why would 
it still be impossible for us to see it? 

18. How many perfect consonant intervals 
are there in an untempered diatonic 
octave, iucluding the (wo tonics ? 

19. By what means can a man alter the 
motion of the centre of tlie earth? 

20. If a particle of matter, weighing one 
grain, move with a velocity of six feet 
‘per second, what force would be re- 
quired tostopiLinstantuneously? Q.E.D. 


— — 


THE POLYTECHNIC UNIVERSITY. 


We feel great pleasure in laving before 
our readers the following prospectus of 
this Institution, which, if carried out to 
the full extent of its projector's wishes, 
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will be of incalculable advantage to the 
rising generation. 

To THE Promoters оғ Epucation.—Hav- 
ing been for near fifty years a warm advo- 
cate for the doctrine,—that it is the duty 
of society to provide for the placing of 
each individual human being, on his en- 
trance into active life, in a condition to 
take a useful and a comfortable standing 
among his fellow men; and, therefore, 
that each child, whether of rich or of puor 
parents, ought to be trained up into habits 
of useful industry, as well as of study ;— 
my mind is confirmed in the opinion that 
every school ought to be a manufactory, 
and every manufactory a school. 

Near forty years ago, in the hope of set- 
ting an example, and of proving the utility 
and practicability of uniting study with 
as much useful manual labour as would 
keep the body in health, I took a work- 
shop adjoining an academy at Bristol, in 
Pennsylvania, in the United States of 
North America, and undertook, for a mo- 
derate remuneration, to instruct any of the 
students, a few hours each day, in the 
practical use of the tools employed in 
various kinds of manufactures. 

The advantages of the plan were soon 
apparent, and several boys acquired a con- 
siderable share of mechanical skill; but 
the ill health of the principal of the aca- 
demy occasioned the breaking up of the 
establishment. 

Other engagements prevented my mak- 
ing a second attempt; but I have ever 
since, on all convenient occasiuns, la- 
boured to show the necessity of the uni- 
versal establishment of Manual Labour 
Schools, in which mental and physical in- 
struction should go hand in hand, and 
thus the health of both body and mind be 
provided for. 

I have critically investigated the state 
of education in Ainerica, in France, Неі- 
gium, Holland, and Germany, and con- 
ceive that I have accumulated a mass of 
information which might, under proper 
management, prove eminently bencticial 
to the human family. 

1 am, therefure, anxious to see the com- 
mencement of an institution to which I 
might commit the results of my long ob- 
servation of human nature, and my study 
of its capabilities ; and also, of my ex- 
perieuce as a cultivator of laud, as a 
teacher, and as an engineer ; in order that 
those results may be sifted, the chati 
blown away, and the good seed sown in 
good ground, to the cnd that the rising 
generation may reap a plentiful harvest of 
the means of contemporaneously educating 
the physical, the intellectual, and the 
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moral powers of man, together with the 

inculcation of the only true religion—the 

love of God and neighbour—to the utter 
exclusion of the dogmatic spirit of sec- 
tarianism ; that so, the professors of every 

Christian creed, who cherish the spirit of 

mutual forbearance and universal charity, 

may unite in supporting a rational and 
comprehensive system of education. 

It gives me great delight to hear that 
Manual Labour Schools are now flourish- 
ing in America, and that their good etfects 
are widely manifesting themselves; and 
I fcel that I ought no longer to delay a 
project which has been maturing itself in 
my mind for many years. 

I therefore propose, 

Ist. That a Joint Stock Company be 
formed for the purpose of founding and 
conducting a Sample School, to be 
called the Polytechuic University, No. 1 
for 2000 students, who shall be alter- 
nately engaged in physical and in intel- 
lectual occupation, so proportioned, that 
the health, both of body and mind, may 
be eminently promoted, and every stu- 
dent sent out into the world, grounded, 
to the extent of his capacity, in science 
and literature, aud practically instructed 
and exercised in agriculture, arts, and 
manufactures, so that he may be qua- 
litied to take a useful standing in so- 
ciety, either in the ranks of science, 
literature, legislation, agriculture, the 
arts, manufactures, or commerce, a3 
circumstances, may favour; being also 
rendered superior to adversity, by hav- 
ing the power of following the pro- 
gress of impruvement, and of finding 
einployment as a teacher in Manual 
Labour Schools, or in other educational 
institutions ; or, as a manager or su- 
periur workman, in some ot the many 
new businesses which that progress 
niust, in the nature of things, be con- 
tinually setting up. 

2nd. That the capital of the Company be 
£200,000., to be raised in 10,000 shares 
of £20 each. 

3rd. That 1000 acres of land be purchased 
as ncar London as can be obtained for 
tie price set down in the estimate, and 
that buildings be erected thereon, suit- 
able for dwellings, schools, lecture- 
rooms, worksbops, barns, &є. 

4th. That when the arrangements are 
completed, the students Le employed 
according to the following Table of 
Study, Labour, and Amusement ; sub- 
ject to be varied by the Directors :— 

A. M. 6 to 8. Working in the fields, gar- 

dens, manufactories, or 
stores. 
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A.M. 8 to 10. Washing the person, break- 
fast, and amusement. 
10 to 12. Study. 
12to 2. Dinner and amusement. 
P. M. 2 to 4. Study. 
4 to 6. Labour. 
6to 10. Washing the person, tea 
or supper, and amuse- 
ment. 
10 to 6, A. M. Sleep. 

Working 4 hours—study 4 hours—meals 
and amusement, 8 hours—sleep 8 
bours. 

5th. That, as few will be found to advo- 
cate a system of education without de- 
votional exercise, and, as offence ought 
not to be offered against sectarian pre- 
judices, it is expedient that the devo- 
tional exercises be conducted in the 
words of Scripture alone, without note 
or comment; by which procedure the 
knotty question will be solved, of how 
to hold religious worship, free from the 
dominion of that hydra-headed mon- 
ster, sectarianism, under which the 
Christian world has so long been en- 
slaved: that, for this purpose, the 
Lord's prayer, without addition, be re- 
peated morning and evening throughout 
the week ; and, that a liturgy be used 
on Sundays, consisting of confession, 
prayer, and praise, selected from the 
Scriptures, thus enabling Christians of 
all denominations to unite in one com- 
mon address to the throne of mercy. ' 

6th. That sermons, not exceeding fifteen 
minutes in the delivery, consisting of 
preceptive passages of Scripture, with- 
out the addition of any human compo- 
sition, be delivered on Sundays, leaving 
the pupils free to form their own doc- 
trinal systems, or to join any existing 
confession, when they arrive at years of 
discretion. 

Tth. That, as soon as 1000 shares are sub- 
scribed for, a meeting of the subscribers 
shall be called, to appoint directors and 
other officers, to determine the amount 
of deposits, aud periods of calls; to 
direct legal provision to be made for 
securing the shareholders from all lia- 
bilities beyond the amount subscribed 
for, and to take such other measures for 
promoting the undertaking as the ma- 
jority of the meeting may deem needful. 

Estimates.— Outlay of Capital. 
1000 acres of land (sandy or other soils) 


fit for spade husband £50,000 
Stock................. «giri 10,000 
Buildings .............. ...... 80,000 
Furniture ....... —— M 10,000 
Tools ........ FFC 10, 000 
Philosophical apparatus, &c. 10,000 
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Library Фееееегагеоееееееевее OB Ge 10,000 
Incidentals .................. 20,000 
£200,000 
Annual Income. 
2000 pupils, at £25 each ...... £50,000 
Annual Expenditure. 

Beyond the proceeds of the sales 

of the surplus produce of the 
land and manufactures........ £20,000 


Annual Profit, 
Being 15 per cent. on the capita] £30,000 
Joun Isaac HAWKINS, 
Civil Engineer. 


— — 


LONDON AND BIRMINGHAM 
RAILWAY. 


Tuis splendid undertaking has now been 
completed as far as Penley, near Tring, 
in Hertfordshire ; and on Saturday last, 
the Directors, accompanied by a party of 
their friends, made an experimental ex- 
cursion to that station, preparatory to the 
portion of the railroad, which is nearly 
finished, being opened to the public on the 
following Monday. Penley, the village 
to which the railroad is completed, is 314 
miles from London, and less than two 
miles from Tring. The train started from 
Euston-grove at precisely seven minutes 
hefore nine o'clock, and arrived at the 
station at Boxmoor at nine minutes before 
ten, The train here entered on to the new 
line of rails. Immediately after leaving 
the Boxinoor station there is an embank- 
ment of very considerable length and 
height, at the conclusion of which there is 
a short cutting of a few feet in depth, and 
a tunnel. The tunnel is only 300 yards in 
length, and the inconvenience which has 
been complained of in passing through 
those at the earlier part of the railway, 
in the want of light, therefore, was 
scarcely felt. An arrangement has also 
now been made with a view to remedy 
this defect entirely, by tha introduction of 
lamps into each carriage. At Beakhampe 
stead a new station has been built in the 
Elizabethan style of architecture, which 
forms an agreeable relief to those at the 
other stations, the whole of which are 
mere plain brick or stone erections. The 
train passed this station at ten o'clock 
precisely, and concluded its journey down 
without any accident or mistake, by 
arriving at Penley at ten minutes past 
ten, thus having performed the whole dis- 
tance from Primrose-hill in an hour aud 
eleven minutes. The line of rails now 
laid down does not extend more than a 
hundred yards beyond the station, and 
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concludes there in a deep cutting about 
fifty -tive feet below the level of the earth. 
іп a soil consisting entirely of chalk. The 
spot at which this excavation is made is 
the highest poiut of the whole line of rail- 
way from London to Birmingham, aud its 
level is 300 feet higher than that of the 
station at Euston-square; a gentle ac- 
clivity, therefore, extending throughout 
the whole distance. The country in the 
neighbourhood is beautiful in the extreme, 
and the village of Aldbury on the one 
side, and the town of Tring on the other, 
are seen to great advantage from the ad- 
jacent rising grounds. 

The passengers re-entered the carriages 
at about twenty-six minutes to twelve 
o’clock, and started off to London; but 
owing tosome unforeseen interruptions on 
the road, which were attributed to the 
circumstance of the train not being ex- 
pected, they did not rcach town before 
about twenty minutes to two o'clock. The 
delays were principaily caused by trains 
of carriages, containing earth, being on 
the line of rail on which the train was 
running, Оп reaching Euston-grove, the 
whole of the passengers expressed them- 
selves highly gratified with their trip, 
Which, from the delightful country through 
which they passed, was certainly one cal- 
culated to excite their admiration, 


— ы 


PLEASING OPTICAL EXPERI- 
MENTS. 


To the Editor of the PENNY MrecHANIC. 


SiR,—Having recently made some very in- 
teresting optical experiments, I thought 
that a description of a few of them would 
not prove unacceptable to many of your 
readers. I have therefore taken the 
liberty of forwarding you the following 

Ist. If a soap-bubble be blown up, and 
set under a glass, so that the motion of 
the air may not affect it, as the water 
glides down the sides, and the top grows 
thinner, several colours will successively 
appear at the top, and spread themselves 
from thence in rings down the sides of the 
bubble, till they vanish in the same order 
in which they appeared. At length a 
black spot appears at the top, and spreads 
till the bubble bursts. 

This black spot was considered by Sir 
Isaac Newton to be the thinnest sub- 
stance he ever observed ; and yet it is ca- 
pable of reflecting a faint image of a can- 
dle or the sun. Sir Isaac says it is not 
more than the 750,000th part of an inch 
in thickness. 

2nd. 1f a piece of plain polished glass 
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be placed upon the object-glass of a tele 


scope, and the interval between them be 


filed up with water, as the glasses are 


pressed together, the same colours arise 
at the point of contact, and spread them- 
selves in circular rings round that point 


in the same order as in the soap-bubble, 
3rd. A convex aud concave lens, of 
nearly the same curvature, being pressed 


closely together, exhibit rings of colour 
about the points where they touch. Be- 
tween the colours there are dark rings, 
and when the glasses are very much com- 


pressed the central spot is black. 
4th. Two pieces of plate glass, wiped 


clean, and rubbed together, will soon ad- 
here with considerable force, and exhibit 


Yours, &c. 


J. G. 


various changes of colour. 
Fleet Street. 
aem 


MISCELLANIES, 


Cheap Filtering Machine.—Get a large 
flower-pot, and put a piece of sponge on 
the hole; then fill three-fourths of the pot 
with clean sand and charcoal, the charcoal 
to be broken into small pieces the size of 
pease; then put a piece of linen on the 
top and ticit round (he sides ; after which 
pour the water to be cleansed into the 
basin formed by the lineu, and it will 
pass through the hole at the bottom quite 
clear, although it were ever so muddy 
when put in. ALPHA. 

American Expresses.—The rapidity with 
which the government express was carried 
with the President's message to all the 
chief cities in the Union deserves a re- 
cord. That to Philadelphia and New 
York is unparallelled, perhaps, in the his- 
tory of tlie world. The express left Wash- 
ington at 12 o'clock on Tuesday, reached 
Philadelphia (145 miles) at 6; and New 
York (242 miles), at 3 minutes before 11: 
thus performing the whole distance in 10 
hours and 57 minutes. 74 miles of rail- 
road, between Baltimore and Wilmington, 
were travelled in 1 hour and 55 minutes. 

Ink for Printing on Linen with 7 Ape. 
Dissolve one part of asphaltum in four 
parts of oil of turpentine, and add Jamp- 
black or black-lead, in fine powder, in 
suflicient quantity to render the ink of & 
proper consistence for printing with types. 

Curious method of catching Wolves.— 
Amongst the modes of catching ог de- 
stroying them, practised by rude nations, 
Pennant mentions that the Tartars take 
them by the help of a large hawk, called 
berkut, which is trained to attack them, 
and will fasten their head, and delibe- 
ratcly tear out their cyes. 
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CHEMICAL TESTS, OR RE-AGENTS. 


CHEMICAL analysis consists of a great va- 
riety of operations, performed for the pur- 
pose of separating the component parts of 
bodies. It might seem an impossible task 
to exhibit, in a separate state, five or six 
substances, the weight of some of which 
is, perhaps, less than the one five-hun- 
dredth part of the whole; yet to so won- 
drous a dezree of perfection has the sci- 
ence of chemistry arrived, that we are 
enabled to do this with ease. 

When in an analytical pursuit the ob- 
ject of inquiry is—W hat are the elemen- 
tary parts of a certain compound ?—we 
place that compound, under particular 
circumstances, to the action of certain 
bodies, or powers, Which it is expected 
will chemically act upon it; and which, 
when they do produce changes so obvious 
to the senses as to enable us to decide 
Whether the compound does or does not 
contain the principles which it was sus- 
pected to contain. The bodies which pro- 
duce these changes are called tests, or re- 
agents, the proper application of which 
constitutes the chief part o? the proceed- 
ings called chemical analysis. 

To illustrate the agencies of chemical 
re-agents, I shall subjoin some striking 
and beautiful experiments; but first it 
will be necessary to describe the must im- 
portant tests individually. 


Tincture of Litmus—Prepar :tion.—Tie 
bruised litmus root in a linen rag, and 
Steep it in pure water. Strain the in- 
fusion, and to keep it from spoiling add 
to it an eighth part of alcohol. Should the 
tincture be more of a purple colour than 
of a blue, it must have a drop or two of 
liquid ammonia added to it. Use.—It is 
a test of most uncombined acids. Its 
blue colour is changed to red by water 
containing 1-20, 000th of its bulk of sul- 
phuric acid. The redness produced by 
carbonic acid and sulphuretted hydrogen 
gas goes away when the mixture is 
heated. The other acids permanently 
redden the test; the red colour is changed 
to blue by the alkalies and alkaline 
earths. 

Tincture of Turmeric is prepared in the 
same manner as tincture of liimum. It 
has a fine yellow colour, which alkalies 
change to a reddish brown. ‘the carbon- 
ated earths’ have no action upon it, so that 
in solution they may be thus distinguished 
from alkalies. It is a delicate test, being 
айесей by a solutiou containing ошу 
1-2006th of potass. Turmeric test-papers 
are prepared as litmus tcst-papers are, 


Tinctare of Galls i8 prepared by steep- 
ing bruised nut-galls in boiling water, 
filtering the solution, and adding to it an 
eighth part of alcohol. It is the test ge- 
nerally employed for detecting iron, with 
all the combinations of which it produces 
a black tinge. It is likewise, owing to 
the tan contained in it,.a good test for 
gelatin, with which it forms an insoluble 
precipitate. 


Sulphuric Acid.—1. Discovers, by a 
slight effervescence, the presence of car- 
bonic acid. 2. Barytes, for which it is 
the best test, is precipitated instantly in 
the form of a white powder, which is a 
sulphate of barytes. 3. It throws down 
lime from most of its solutions. 4. It 
precipitates lead as a white powder. 


Oxatic Acid (iu solution) is a most de- 
licate test of lime, which it separates from 
allits combinations, 


Oxalate of Ammonia (which may be 
easily formed by saturating the carbonate 
of ammonia with a solution of oxalic acid) 
is preferable to the pure acid, as a rc- 
agent, being less aticcted by other sub- 
stances. 


Pure Alkalies and Carbonate of Allies 
(in solution) precipitate most of the carths 
and all the metals; the colour and other 
properties of the precipitate determining 
the nature of it. 


Lime Water, made by dissolving pure 
lime in rain-water, is chiefly used as a 
test for carbonic acid, with which it forms 
a white precipitate. On the same prin- 
ciple liquid carbonic acid is a test for 
lime. Lime-water also shows the pre- 
sence of corrosive sublimate, by a sedi- 
ment of a brick-dust colour. 


Barytic Water is more effectual than 
lime-water in denoting carbonic acid, and 
is more portable and convenient; since, 
from the pure earth, the solution may be 
at any time readily prepared. The Ғагубіс 
solution is also a most sensible tes! for 
sulphuric acid, which it indicates by an 
insoluble precipitate. 

Metals may be used as tests of each 
other, on the principle of elective atiinity. 
Thus, for example, a polished tron plate, 
immersed in a solution of suiphate of cop- 
per, soon acquires a coat of this metal. 
This is occasioned by the sulphuric acid 
seizing on the iron, and letdug fall the 
copper; and the same in otüer instances. 

Nitrate f Silver (in solution) is pecu- 
liarly adapted to the discovery of muri- 
atic acid and muriates, For the silver 
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combines with the muriatic acid and 
forms a flaky precipitate, which at first 
is white, but on exposure to the sun's 
light, acquires a blueish, and finally a 
black colour. Muriatic acid consequently 


is a test for silver. 


Acetate of Lead (in solution) is a test for 
sulphuretted hydrogen, which occasions 


a precipitate of a black colour. It also 
forms a white precipitate with sulphuric 
acid; for which, however, it is not so 
good a test as the following. 


Muriate of Barytes (in solution) is the 
best test fur sulphuric acid. A seasible 
precipitate is produced by it in water con- 
taining only 1-910,256th part of sulphuric 
acid. This is supposing the acid to be 
uncombined ; for if the acid be in a state 
uf combination (as in sulphate of soda, 
&c.) the test is not so sensible. 


Prussiate of Potiss is a very sensible 
test of iron; with the solution of which, 
in acid, it produces a Prussian blue pre- 


cipitate. To render its effects certain, a 


little muriatic acid must be added pre- 


viously, to saturate bodies which might 


J. R. Warts, M.D. 
——— 


QUERIES. 
To the Editor of the Penny Mechanic. 


interfere. 


81в,—Сап you or any of the numerous readers of 


your valuable little work, inform me, where I can 
purchase a cast-iron bottle, or one that mercury is 
imported in; with the price. Also where 1 can 
purchase an iron tube, to fit into the bottle, and 
also the price; being for the purpose of making 
gas. A Youne CHEMIST. 


Sin. Can you or any of your very numerous Corres- 
pondents inform me how the gold leaf is laid on glass 
to make it look so smooth? Also how to remove 
spots and rust сою Suay steel without injuring 
the polish * Could Mr. Watts inform me the shape 
the wires should be made for supporting birds, &c. ; 
also, whether the flesh of the wing and leg should be 
extracted or not, and wires placed in them ? 

Yours, &c., W. H. P. 


Sta,— Why are conical wheels more generally used 
(for vehicles) than cylindrical ones? The mode of 
constructing night glasses, such as are uscd at sea ; 
the method of drilling and rivetting glass and china; 
Also the manner in which engravers blacken the 
letters or figures on brass or copper plates, i 


SrR,— T shall feel obliged if any of your Correspon. 
dents will inform me how to decide on the quahty of 
steel when manufactured into cutlery. 

А Youna TRADESMAN. 


Stn. I should fecl much obliged if any of the nume. 
rous readers of your truly useful publication could in. 
form me what are the requisite ingredients to clean 
old pictures without injury to the paint; and if there 
is any preparation that will UDF ORE the appearance 
of old gilt trames. ours, &c., 

RENOYATOR. 


SiR,—T should feel obliged if any of the Correspon. 
dents of your invaluable work would inform me of 
the best method of polishing marbles, more particu. 
larly Egyptian green, ] am, i F D 
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ANSWERS TO QUERIES. 


Str,—Your Correspondent Johannes wishes to know 
what the pilot balloons at Vauxhall Gardens are com. 
posed of. I have much pleasure in informing him 
that some are made of oiled silk, and others of pre. 
pared turkcy's maw. А Carwr, 


Beet Root, —'The beet root is cultivated in Germany 
for the purpose of producing sugar. The following is 
the method of extracting it: The roots are taken up 
in autumn, washed clean, wiped, cut lengthways in 
slices, strung on threads, hung up to dry : when 
dry they are macerated in a small quantity of water; 
this water is drawn off and poured on fresh roots, and 
more water added. To extract the most sugar with 
the least possible quantity of water being the great 
point to be gained, some merely express the juice 
from the fresh roots, and boil it down; others boil 
the roots; but the produce from these plans is not 
equal in quality to the first, The method of boiling 
and granulating is the same as that practised in boil 
ing the cane juice in the colonies, a description of 
which is given in the Cyclopedia under the head 
“sugar.” From 110:0. of the roots may be obtained 
4lbs. of well.grained white powder sugar, ani from 
the residuums 7 pints of a sort of rum. Another 
proportion is,—from 1 ton of roots, 100196. of raw 
sugar, which gives 55lbs, of refined sugar, and lbs 
of treacle. I give these proportions on yood authority 
and in answer to your Correspondent G. s question. 

Yours respectfully, x 


Sig,—I beg to state that the receipt for matches for 
instantancous light given by “J. R. W. is incorrect. 
The following is the receipt :—Oxmuriate of potash 
ten grains, flour of sulphur ten grains, vermilion 
three grains, gum shellac powdered five grains, sepa- 
rately powdered and mixed up with spirits of turpen. 
tine to a thin paste with which coat the ends of slips 
of wood previously dipped in brimstone, and not 
dipped in spirits of turpentine as dictated by J. R. 

а” as of course the spirit will evaporate. The 
slightest touch would rub the mixture off the matches 
as made by “J. R. W.“ if the gum shellac was not 
&dded to combine the other articles. 

I remain yours, 


Scud 
— — 
TO CORRESPONDENTS. 


C. Parke's description of the process of Paper Stain- 
ing shall be inserted at the carliest opportunity. 


C. C. W.'s plan, we are sure would never be acted 
upon. The grinders would rather dic prematurily 
than adopt any system that would be attended with 
trouble. On account of the smaliness of their 
earnings, they are obliged to perform {Ает work 
fn the readíest way. Не had better purchase 
Biair's Chemistry, a cheap little work, where ke 
will find every particular. 

F. H.'s description of a Cheap Electrical Apparatet 
shall be inserted. 

We shall be happy to 
from J. G. His papers on the 
shall be attendcd to. 

A Subscriber must refer to our back wumbers оя 
Railroads. Sir Isaac Newton made a water clock 
which went very well. 

Q. E. D.'s answer to Alexis shall appear next week. 

Carbon shall be inserted in our nezt. 


Received Alpha, J. H. C., W. Y, W. H., 4e, 4e. 


Erratum.—No. 51, page 84, col. 2, line 11, for 
*" vibraliug" read“ beating." 
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98 
ON THE STUDY OF MECHANICS. 
NO. Ш. 
DEFINITIONS. 


Der. 1.— Mechanics is that science 
which describes the effects of forces in 
the production of the alteration of motion. 

Der. 2.— Matter is that which is capa- 
ble of independent existence. Perfect 
Matter combines these three properties ; 
solidity, inactivity, and gravity. The exact 
nature of imperfect matter, as light, heat, 
&c., are unknown; and their investiga- 
tion is not the object of mechanics; there- 
fore, by matter, must be understood perfect 
matter. 

The Cambridge definition is as fol- 
lows :— Matter is а substance, the object 
of our senses, in which are always united 
the following properties : extension, figure, 
solidity, molility, divisibiluy, gravity, and 
inactivity. —W ood. Prin. Mec. Camb. 

This definition is not only vague and 
obscure, but absolutely inaccurate. 
* Matter is a substance," explains no- 
thing; “а substance is matter," would 
be equally intelligible. The next as- 
sertion, “ the object of our senses,” is in- 
correct. Light is the only object of one of 
our senses, and yet light is not matter ac- 
cording to the mechanical meaning of the 
term. Sound is the object of another 
sense ; but sound can have no independent 
existence; it is a sensation caused by 
motion, and neither sensation nor motion 
are matter. It is difficult to establish 
either the truth or error of an ambiguous 
expression ; for whatever view we take of 
it, the author may avail himself of the 
looseness of his expressions, and interpret 
them in a different seuse: thus, if we un- 
derstand “ matter is a substance, and also 
the object of our seuses," һе may say по; 
we mean “matter is a substance, and that 
substance is the object of our senses." But 
however convenient ambiguity may be to 
an author, it is very inconvenient to the 
student, and ought not to be tolerated ina 
deBnition. Even if the intended meaning 
be correct (which is not the case in the 
present example), we must not on that ac- 
count admit ù definition which is not 
accurately expressed. In all definitions, 
neither more nor less should be expressed 
than is requisite to distinguish the object 
to which it refers; for this reason I omit 
intention and figure, they being only the 
cousequence and attributes of solidity. 
And further, if we admit figure as a dis- 
tinctive property, it will be found in many 
instances difficult to conceive; as a grain 
of salt dissolved in a large body of water, 
&c. Mobility is superfluous, being in- 
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cluded in tnactivity, and divisibility, is a 
negative property, and may be defined, 
the absence of adequate force to resist sepa- 
ration. Its demonstration is absurdly at- 
tempted by showing the rational divisi- 
bility of an immaterial line (Wood, art. 6). 
The more important property, compresst- 
bility, is inconsistently omitted. For these 
reasons, I wholly reject this definition, as 
imperfect and inaccurate. | 

Der. 3.—Solidity is that property of 
matter by which it resists compression, 
and possesses extension or size; the boun- 
daries of extension are called figure. The 
usual definition is * that property of mat. 
ter by which it fills space." То what ex- 
tent matter really occupies space is un- 
known; that all bodies are essentially 
compressible will be demonstrated here- 
after, and no limits can be assigned to that 
property; we cannot therefore assert with 
propriety that matter flis space. 

Der. 4.—Inactivity is the inability of 
matter to change its state of rest, or uni- 
form rectilinear motion, without the action 
of some external impulse; and the force 
with which it resists such change is called 
the inertia, or vis inertia. 

Der. 6.—Grarity is that property by 
which every particle of matter attracts 
every other particle. It is only necessary 
for our present purpose to consider the 
gravity of the earth acting upon bodies 
near its surface ; it inclines all bodies in 
a direction nearly perpendicular to the 
horizon ; it varies in intensity in different 
latitudes, but acts equally upon every 
particle of matter in the same place. 

In the common definition, we are told, 
that “it inclines all bodies towards the 
centre of the earth." "This I reject, for 
the very sufficient reason, that it is un- 
true. The irregular form of the surface 
of the earth, and the unequal density of 
its parts, cause a perceptible deviation 
from the perpendicular line in the di- 
rection of gravity. This will be more 
fully explained hereafter. By what pro- 
cess detached particles of matter act upon 
each other we cannot even conjecture ; 
but constant experience convinces us that 
such is the invariable and universal law. 

Q. E. D. 


— Взы--— 


RAILWAYS. 


Arter a line of railway has been surveyed 
and levelled, and the position of the sur- 
face of the road determined on the section, 
it is necessary, in order to compute the 
contents, areas, &c., to find the inclina- 
tions of road for the whole length, and 
also the inclination per foot; from these 
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inclinations we can determine the height 
or depth of the surface of the road above 
or below the surface of the ground, as the 
case may be. It is my intention to give 
one or two simple rules for that purpose. 

Now it is plain that if the height and 
length be given, the inclination will be 
equal to the height, divided by the length. 
Let H be the height and L the length, and 
resolving it into an analogy, we shall 
have 

L:H :* I: incline for unit of length. 
Assume L = 1000, and Н = 20 feet then 

we have 

1000 : 20 1 1 ; 029 rise per foot. 

That is, one foot in length will give a cor- 

responding rise of 02 of a foot; the 

proof is as follows :— 
1000 x :20 = 2000 = 20 feet, 
which is the original height. 

And therefore, generally having the 
length and height given to find the rise 
per foot, divide the height by the length, 
and the result will be the rise per foot. 

The preceding gives the height or in- 
clination to one foot in length ; and to find 
the inclination for the whole we must re- 
verse the operation, which is, 

H: L:: I: incline on the whole. 
20 1000 . 1 : 50. 

That is, the inclination is one foot in fifty. 
e proof is by reversion as follows 
$0 : 1 :: 1000: 20 original height. 

Tberefore generally divide the length by 

the height; or it may be expressed,— 


Incline — H 


We may also find the inclination per 
foot from this last-found incline, which is 
the best in practice; as the incline on the 
whole is always required; and when this 
is found the other is readily attained by 
the following proportion :— 

Let I = incline; then 


1 
Ll: T incline per foot. 


I 
50:1::1: 50 == 02 
same as found before by the other rule ; 

But both these may be expressed in one 
general rule. 

RulLE.— Divide the length by the height, 
and it will give the rise on the whole ; 
then divide unity by this last-found in- 
cline, and it will give the rise per foot. 

By collecting the symbols it will be 

H : L: :: 1 incline on the whole. 


l. us 
Vae scs кала 1 incline per foot. 
Numerically, 
20 : 1000 :: 1 : 50 total. 


1 . 
eee eee gg = 02 рег foot. 
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In my next I will send some examples 
of the practical method of applying these 
rules to the reduction of areas, contents, 
&c. Should any further explanation be 
necessary I shall be happy to give it. 


— e 


— — “ to interrupt 

Your speculations, which I hop d 

Assistance from, and come to use, 

's fit that I ask your excuse. 

By no means, sir, quoth Sidrophel, 

The stars your coming did foretel.'' 
HUuDIBRAS, 


Te the Editor of the Penny Mechanie. 


Sin, —In the absence of positive data, I 
am compelled to resort to conjecture, in 
order to explain the cause of the ireful 
displeasure manifested by **Alexis" in 
his reply to some general observations of 
little importance in my first letter. On 
the 80th September the planet Mars was 
on meridian at about 2 P. M.; a very likely 
hour to be devoted to correspondence of 
this nature. **Friend Rough's" letter (in 
which you, Mr. Editor, were yourself 
hauled over the coals), judging from the 
time of its appearance, was also probably 
written at about the same period. This 
coincidence seems to corroborate the 
opinion that all this wrath was owing to 
the influence of that warlike planet. 

* Alexis" appears to have misunder- 
8tood my meaning throughout; this I at- 
tribute to his want of attention, and not 
to any obscurity in my expressions ; but 
he has carried the license of interpretation 
so far, in some of his remarks, that 1 feel 
bound to contradict them. He accuses 
me of applying uncivil terms to your cor- 
respondents ; this I must seriously pro- 
test against ; I hope it is to be attributed 
to a mistake on his part, for no ingenuity 
can fairly construe the passage to which 
he alludes into any personal insinuation. 
I cannot understand why the member of 
Parliament for Dublin is tu be abused, 
because I happened to mention something 
about a stout gentleman at the baker’s ; 
(for this 1 conceive to be the great griev- 
ance which has incurred the displeasure 
of “ Alexis,") nor can I understand the 
drift of his rigmarole about parachutes ; 
all that I can pick up is, that the opinions 
most entitled to consideration are those of 
Mr. Green, who thought that Mr. Cock- 
ing’s machine would descend safely, and 
Mr. Mason, who thought that it would 
not. This I must acknowledge is quite 
unanswerable; but lest I should be again 
misunderstood, I must inform Mr. “ A." 
that I do not mean that such arguments 
are too cogent to admit of an answer, but 
too foolish to require one. 


- 
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I beg our friend will not defer sending 
his parachute on my account, especiall 
as we are about to be regaled with a fresh 
batch ; and I have no ** wonder workings" 
and “aboriginal ideas" to offer him, as he 
expects. 1 hope his next communication 
will be upon a more interesting subject, 
aud influenced by a more benignant planet. 

I remain, sir, 

Your * ungenerous, vain, modest, ill- 
natured, pompous, wonder-working, 
disrespectful, sensible, sneering, con- 
sistent, hypercritical, aboriginal, in- 
digestible " servant, 

Q. E. D. 


— — 


To the Editor of the PENNY MECHANIC. 


Sia, -A correspondent in your last Num- 
ber, who rejoices in the cognomen of 
* Alexis," is certainly a very strange sort 
of personage. After saying, in the first 
part of his letter, “I have always main- 
tained a respect for The Penny Mechanic 
(if I may be allowed the term) grounded 
upon the perfect equanimity of temper 
which your able correspondents have dis- 
played," he falls foul, in no very polite 
terms, of your able correspondent, ©“ Q. 
E. D." Had he contined his remarks to 
him I should have had no fears as to the 
result, he being very well able to take 
care of himself. I have, however, & few 
words to say on another part of the letter. 
* Alexis” says, the ungenerous fling at 
Sir Andrew Agnew would have been much 
better omitted ; for however misled he 
may have been, no person can deny but 
that his motives were good." The mo- 
tives of the worthy Bart. may be very 
good of the sort; I shall not therefore 
quarrel with them. But from the above- 
quoted passage, it would seem that 
* Alexis" dislikes an ungenerous fling ; 
therefore he says, Had he, instead of 
his name, introduced that of the greatest 
humbug of the age, D. O'Connell, he would 
have done much better." I should like 
very much to know from * Alexis" what 
right or title he has to call the hon. mem- 
ber for Dublin © the greatest humbug of 
the age." Isay that Mr. O'Connell is no 
humbug, but that, on the contrary, he is 
one of the greatest patriots and statesmen 
of the age; added to which he is the 
friend of the working man. I will con- 
clude this hasty note, by remarking, for 
the information of Alexis,“ that the 
name of O'Connell will live in the hearts 
of millions of his countrymen long after 
his mortal remains shall have been laid 


in the dust, and when party virulence shall 
have ceased to attack him. 
I am Sir, yours, &c. 


— — 


SOUTHWARK OBSERVATORY, 
Nelson-street, Long-lane. 


ON the first establishment of this Insti- 
tution, two years ago, it embraced only 
the opportunity of having access to the 
30-ft. refracting telescope, intended to 
carry three series of lenses, and at present 
fitted up with one. Courses of lectures 
and a reading-room have since been added; 
and it is the object of the founders to ren- 
der the means as interesting, and the ends 
as instructive and useful as those of auy 
Society at present existing. 

The whole undertaking was commenced 
and continues at the responsibility and 
sole expense of the Treasurer. 

We hope the patriotic exertions of this 
individual may prove a national benefit, 
and source of gratification to himself; 
that through the means here offered for 
studying the delightful science of astro- 
nomy, the genius of some of our country- 
men may be made to shine forth and 
spread a lustre on our nation. 

The distinguishing feature of this So- 
ciety consists in the possession of an ex- 
tensive apparatus, designed to carry three 
powerful refracting telescopes, having а 
focal distance of thirty feet, yet so ma- 
nageable as to be easily adjusted, by а 
single person, to any point in the heavens. 

For the purpose of displaying to the 
public the object which the founders hold 
the more particularly in view, it wasat 
first deemed advisable to announce courses 
of lectures on astronomy, or on subjects 
only that are intimately connected with 
it; this having been accomplished, the 
Committe have now the satisfaction of 
presenting a list of lectures, which, from 
their being more diversified, will, they 
doubt not, be esteemed more interesting 
by the generality of the members. 

The Committee feel great pleasure in 
acknowledging the assistance proffered 
by several gentlemen of talent, in further- 
ance of the objects of the Institution. 

The Reading Room is supplied with 
periodicals, and with a selection of works 
on scientific and general subjects. It is 
also furnished with globes, maps on van- 
ous projections, tracing globes, apparatus 
drawings, specimens, &c. S 

The privilege to visitors of admission 
to the observatory has been extended 10 
the lectures ; and in order to accommodate 
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occasional residents in London, to whom 
the opportunity of frequently attending 
the Institution during their stay would be 
highly desirable, a regulation has been 
adopted, by which, on payment of atrifling 
sum, visitors can be admitted to the ob- 
servatory on five distinct evenings, and to 
one lecture. 

To those who seek for rational gratifi- 
cation in the cultivation of intellectual 
and scientific pursuits, the Committee now 
address themselves, soliciting their sup- 
port, by becoming subscribers to this 
truly national undertaking. 

On Friday, November the 10th, an In- 
troductory Lecture, on the Properties of 
Matter, will be delivered by W. Maugham, 
Esq., Lecturer to the Gallery of Practical 
Science, Belgrave Institution, &c. Ad- 
mission by tickets, which may be obtained 
gratuitously on application. To be fol- 
lowed every succeeding Friday by popular 
lectures on astronomy and the various 
departments of physical science. 


Terms of subscription for the use of the 
observatory and reading-room, and at- 
tendance at the lectures : 


Per Ann. 
A lady (ticket not transferable) 21 1 0 


A gentleman, ditto ......... ces 111 6 
A lady or gentleman (one per- 
sonal and one transferable ad- 
mission) ..... (ER 2 2 0 
Every additional transferable 
айтіззіоп............... . . 012 0 


Terms for the admission of visitors, оп 
entry of name and address, and com- 
pliance with the regulatious of the 


Society : 
To the observatory, any evening 

(except Friday) .............. 1 0 
To the observatory five evenings 

and to one lecture ..... PESE 6 


Tickets for any particular lecture, one 
shilling each, may be procuréd any day 
previous to that of the lecture. Terms 
may be agreed on for the admission of 
societies, schools, &c. 

Allapplications to be made at the Ob- 
servatory, or to the Hon. Secretary, 6, 
Dean-street, Tooley-street. 


Босае 


DAMASCUS STEEL, 


Tux composition of the material formerly 
so celebrated as the steel of Damascus 
bas given rise to many investigations, not 
merely on the point as to whether it was 
indebted for its appearance and elasticity 
to welded lamina of iron and steel, or to 
some chemical peculiarity, but likewise 
whether a large proportion of the notions 
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connected with its history and excellence 
may not have been fabulous. The most 
general opinion has been, that the varie- 
gated surface of oriental sabres results 
from their being composed of what the 
French call é¢offé, or mixed metal; that is 
to вну, a compound of bars or wires of 
steel, or of iron and steel, welded and 
wrought together, and twisted in different 
directions. In 1823, the Repertory of 
Arts published the translation of a paper, 
giving the result of a series of experi- 
ments undertaken by M. Bréant, examiner 
general of the assays at the Royal Mint in 
Paris. The French philosopher comes to 
the conclusion, that, instead of а mere 
mixture of metals, the oriental damask is 
in reality a cast steel, more charged with 
carbon than our European steels, and in 
which, by the effect of cooling, properly 
managed, a crystallisation is produced of 
two distinct combinations of iron and car- 
bon. M. Bréant premises that the law 
discovered by Berzelius, according to 
which bodies combine that have any 
affinity for each other, explains, in a satis- 
factory manner, the property which cha- 
racterises the steel of the orientals of be- 
coming variegated at the surface, when, 
after being polished, it is submitted to the 
action of very weak acid. ** Let us sup- 
pose,” says the investigator, “that in the 
preparation of steel suflicient carbon have 
not entered, the steel formed will only be 
in proportion to the quantity of combined 
carbon ; the rest will be iron, only mixed. 
The cooling then taking place slowly, the 
more fusible particles of steel will tend 
to unite together, and separate themselves 
from the portion of iron. "This alloy will 
therefore be capable of developing a da- 
mask ; but this damask will be white, but 
slightly marked, and the metal will not be 
susceptible of great hardness, because it 
will be mixed with iron. 

* If the proportion of carbon be exactly 
such as it ought to be, in order to convert 
the whole of the iron into steel, there will 
be only one sort of combination: but if 
the carbon is a little in excess, the whole 
of the iron will be in the first place con- 
verted into steel. Afterward the carbon 
remaining in the crucible will combine in 
a new proportion with the part of the 
steel already formed. "There will, in this 
case, be two distinct compounds, namely, 
pure steel and carburetted steel, or cast 
iron. These two compounds, at first 
mixed confusedly, will tend to separate 
when the liquid matter remains at rest. A 
crystallisation will then form, in which 
the particles of the two compounds will 
arrange themselves, according to their 
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respective affinity or their specific gravity. 
Let a blade, made of steel, thus pre- 
pared, be put into acidulated water, a very 
apparent damask will be developed, in 
which the pure steel parts will be black, 
and those of carburetted steel will re- 
main white, because the acidulated water 
does not so easily show the carbon of the 
carburetted steel. The carbon irregularly 
dispersed in the metal, and forming two 
distinct combinations, is then that which 
occasions the damask ; and it is obvious 
that the slower the cooling the larger the 
damask veins should be. For this reason 
it is, perhaps, necessary to avoid melting 
very considerable masses, or rather it will 
be requisite to make some modification in 
the process. Іп support of this opinion, 
I think 1 should quote Tavernier, who, in 
his Travels in Persia, has given some in- 
formation which makes us acquainted 
with the size of the lumps of steel, which, 
in his time, were employed in making the 
damask blades: * The steel susceptible of 
being damasked, says he, *comes from 
the kingdom of Golconda. It is met with 
in commerce in lumps about the size of a 
halfpenny cake. They are cut in two, in 
order to see whether they are of good 
quality or not, and each half makes the 
blade of а sabre. From this account it is 
evident that the Golconda steel was in 
buttons, like wootz. Tavernier adds, that 
if, in the bardening of that steel, the me- 
thods of Europe were followed, it would 
break like glass. Hence it may be in- 
ferred that it is very difficult to forge, and 
80 it was observed by Réaumur. 

“This philosopher having received 
from Cairo some specimens of Indian 
Steel, found nobody in Paris able to forge 
them. On this subject, he declares that 
it must be the fault of our workmen, for 
the orientals succeed in working this 
kind of steel. As carbon has the princi- 
pal influence, not only upon the damask 
of the steel, but also on its intrinsic qua- 
lities, it is to be feared that Messrs. 
Stodart and Faraday may have been led 
into error in their labour, as I have been 
myself for a long time, and that they may 
have attributed to metallic alloys effects 
more particularly due to a greater pro- 
portion of carbon. l am, however, very 
far from contesting the existence of me- 
tallic alloys in the oriental sabres, al- 
though, in the few fragments that I have 
had occasion to analyse, I have found 
neither silver, gold, palladium, nor rho- 
dium. It appears to me, nevertheless, 
very probable that various combinations 
may have been attempted. 

“ Plumbago has appeared to me, in 
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some circumstances, to soften the steel, 
which an excess of carbon woüld render 
too harsh; at least, 1 have obtained ex- 
cellent results with a hundred parts of 
steel, one of smoke-black and one of 
plumbago. But a very remarkable ex- 
periment, in regard to the advantage 
which may be derived from it, in working 
on a large scale, is, that a hundred parts 
of soft iron and two of smoke-black, melt 
as easily as common steel. It must be 
supposed that the whole of the carbon 
does not enter into combination. Someof 
our best blades are the product of this 
combination. It is evident from this ex- 
periment that it is not necessary, in order 
to obtain very good steel, to begin the 
operation by cementing iron. The iron 
may be treated immediately with the 
smoke-black, and this would greatly di- 
minish the expense of the manufacture. 

* A hundred parts ofthe filings of very 
grey cast iron, and & hundred parts of 
similar filings, previously oxydised, have 
produced a steel of a fine damask, and fit 
for the manufacture of bright arms. It is 
remarkable for its elasticity, a valuable 
quality not possessed by the Indian steel. 
The more carbon the steel contains, the 
more diflicult it is to forge. Most of the 
specimens that I have prepared have not 
been drawn out but at a temperature, the 
limits of which are very confined. Heated 
to white-red they crumble under the bam- 
mer. At a cherry-red heat they become 
hard and brittle, and that disposition in- 
creases in proportion to the fall in tempe- 
rature, 80 that once arrived below cherry- 
red, if we would remove a portion with a 
graver or file, they are found to be much 
harder and more brittle than after they 
are completely cooled. 

“Тат convinced, by experience, that 
the orbicular veins, called ronces by the 
workmen, which are seen on the fine ori- 
ental blades, are the result of the manner 
of forging. If we content ourselves with 
drawing the steel out lengthwise, the 
veins will be longitudinal. If we extend 
it equally in all directions, the 
has a crystalline appearance. If we ren- 
der it wavy in the two directions, there 
will be shades and gradations, as in the 
oriental damask. It will not require 
long trials to be able to produce any va- 
riegated design we desire."— Lardner's 
Cabinet Cyclopedia. 

We learn from a Portsmouth paper, 
that а lady, who has recently died, has 
lett the sum of 200/., to be given as а re- 
ward to any person who shall invent a 
machine which will supersede the use of 
boys in sweeping chimneys. 
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EXPERIMENTS IN ELECTRICITY.| Fire produced by the mizture of two cold 
Fic. 1, of the engravings in our front Liquids.— Into а gallipot, placed on the 


А an hearth, pour three teaspoon full of oil of 
À үй í ipu red ^ 128% А4 3 turpentine; then mix in а phial three tea- 


Leyden jar, out of which proceed the spoonsfull of fuming nitrous acid, with 
wires H, one terminating in the ball F, the 


one-fourth part of sulphuric acid ; and 
other in the ball v; surrounding which 


pour this mixture suddenly upon the oil 
are small birds made of pith and feather, 


ore (пре inflammation instantly 
suspended to the ball D bv silken threads; takes p асе; accompanied by a large quan- 
E a shelf for the birds to rest upon; Са tity of black smoke. It is advisable to 
sportsman; G his gun. The Leyden jar fix the phial, from which the acid is 
should be filled with electricity, and the poured, to the end of a long stick, as the 
birds will then fly round the ball. It sudden combustion occasions a part of 
should be then placed on the stand, and the liquid to be thrown out of the vessel. 
the sportsman's gun brought in contact W. H. 5. 
with the ball ғ; a report will be heard, 
and the birds will fall as if dead. There 
should be a communication between the 
vial and the sportsman of metallic sub- 
stances, as seen by the dotted line on the 
stand. 

Fig. 2 is a representation of the Elec- 
tric Bella. a is a glass pillar, fixed in a 
stand of wood, from the top of which pro- 
ceed the wires D, terminating by two 
bells в, hung by a chain; c silken threads, 
terminating in brass balls. The electrical 
apparatus i8 then attached to the ball £; 
tongues c will then verberate against the 
bells. The middle bell is to have a hole 
at the top for the glass pillar to pass 
through. This will have a very pretty 
effect ; the etectricity passes down the 
wire p to the bell, it then attracts the 
clapper, which, when loaded, it repels, to 
discharge itself against the middle one, 
and again returns. The bottom of the 
pillar should be coated with tin-foil from 
the bell downward. 

Fig. 3 is the Wheel. A is a wire, to be 
placed on the conductor of the electrical 
apparatus; the wires B B B B to be bent 
round and terminate in a fine point. The 


wheel will turn round upon its axis at C. 
W 190. 


Cheap Pneumatic Trough.—Obtain the 
half of a butter-tub, which can be pur- 
chased at any cheesemonger’s for, at most, 
fourpence; then get а piece of deal, or 
any other wood, and burn two or three 
holes in it of a sufficient size for the shelf. 
Nail it inside the tub, about an inch below 
the intended surface of the water. Alto- 
gether the expense will not exceed six- 
pence. If available, it will be advisable 
to paint the tub, which will make it 
water-tight. C. P. 

Very singular property of Camphor.— 
If a small piece of camphor is placed on 
the surface of water contained in a basin, 
it immediately begins to move round and 
round with considerable rapidity. It is 
necessary that the water be pure, for if 
dust or grease be present the camphor 


tion is proceeding, а single drop of grease 
be let fall into the water, the camphor 


sides of the basin, and its motion will be 
put a stop to.—Nothing satisfactory has 
yet been advanced in explanation of this 
phenomenon. 

To show that the Almosphere contains 
Water even in the driest weather.—1. Ex- 
pose to the open air for a few days а 
spoonful of dry sub-carbonate of potass, 
or muriate of lime, spread on a saucer; 
the salt will attract so much moisture 
from the air that it will become liquid. 
9. Put a given quantity of strong sul- 
phuric acid into a vessel exposed to the 
air; at the expiration of twenty-four 
hours its weight will be found to have in- 
creased one-third. 

To show that the Atmosphere contains 
Carbonic Acid. Ex pose to the open air, 
in an open vessel, а quantity of trans- 
parent lime-water; & white crust will 
soon form on its surface, which, on being 
broken, falls to the bottom of the vessel, 
and is succeeded by another. This preci- 
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Method of preparing and using a Fulmi- 
naling Powder.—Take three parts of ni- 
trate of potass, two parts of sub-carbonate 
of potass, and one part of sulphur; pow- 
der them separately, and dry them, by 
placing them on à tile before the fire; 
then mix them intimately, by rubbing all 
together in a warm mortar, and preserve 
the compound іп а corked phial. Let 
half a drachm of this powder be spread on 
the bottom of a small iron ladle, and heated 
over a fire, it gradually blackens, and at 
last melts; at the same time it explodes 
with a violent report. It is not attended, 
however, with any danger. 
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pitate, upon being examined, proves to be 
Therefore carbonic 
acid is attracted from the atmosphere by 


carbonate of lime. 


the lime in solution. J. R. WATTS. 


— — 
QUERIES. 
To the Editor of the Penny Mechanic. 
Sir, —I should feel obliged if “ J” 
Correspondents who have made the 
scribed by him in No, 


the stop-cock is fixed into the cylinder, and which 


way it is placed in it, and by what outlet the air 
escapes, also how deep the cylinder must be let into 


the wood, and if there need be an air cushion. 
Perhaps some of your Correspondents can inform 
me of some simple ex 
formed with the Cheap Electrical Apparatus, 
Yours, &c., Mercury. 


Will Mr. Watts have the kindness to inform a lady 
bow Court Sticking Plaister is 
ments resorted to have produced too brittle a sort. 
Also the method of preparing Cakes of Water Co. 
lours for drawing. 

Sir,—Can any of your intelligent Co ndents 
inform me how to procure Pure Vegetable Oil, fitted 
for watches, &c. ? Pivor 


Sir, Сап any of the curious readers of your clever 
little work explain how a piece of card, in the form 
of a parallelogram, of two inchesin length, by one and 
an eighth in breadth, may be cut іп two, so that by 
plac: ng one of the parts so divided in another position, 

t will form, together with its companion, a perfect 
square? ‘This can be done, but by what calcu n ? 
A. Z. 

Sir,—Can any of your numerous Correspondents 
inform me how to construct or procure an Elec. 
trophorus, suited for a chemical laboratory ? Also 
how to construct Electrical Apparatus, suitable to the 
Cheap Electrical Machines set forth in your valuable 
Magazine; such as Leyden Jars, pair of Directors, 
Luminous Conductor, Electrometers, Exhausted 
Flask, Discharging Rod, «с, A SUBSCRIBER, 

[The postage of this letter was not paid. ] 


Dear Sir, — You will oblige me by giving insertion 
to the following queries :— 

l. In what manner does steam produce the white 
deposit, or colour on funnels of steam. vessels, when 
in passing from the steam. pipes it plays on them ? 

2. We know that iron at à red heat possesses the 
Property of decomposing steam, by combining with its 
oxygen, the hydrogen being set free; and we are 
also aware that this oxide of iron, at a red heat, can 
be restored to its metallic state, by passing hydrogen 
over it. Will some of your Correspondents be kind 
соон to explain this paradox ? 

3. Where can Coal Oil be purchased? If not sold, 
how can it be separated from gas tar? 

4. By what means does Light decompose Nitrate 
of Silver, and how do the sun's rays effect the com. 
bination of a mixture of Chlorine and H ydrogen ? 

Yours, &c., W. Y. 


ANSWERS TO QUERIES. 


A Young Chemist" can purchase the Bottle and 
Tube, with screws to fit, ait-tight, one within the 
other; also a piece of flexible metal tube (which can 
be bent to any shape, to convey the gas to the re. 
ceiver), at Dymonds', operative chemists, No. 148, 
Hoiborn Bars, for 8s, —Also at Midgley’s, 49, Strand ; 
where he can obtain a Gas Bottle and Iron Tube 
ground in, together with a Flexible Metallic Tube, 
to suit the collection of 


as, either by a aster or 
a pneumatic trough. The price uis la. 
Washable Varnish.—This may be made by dissolv. 
ing shell-lac in strong spirits of wine. 


Japan for Tin.—Take of good linseed oll one gal- 
lon, and of umber гаи a pound; boil them together 
till the oil becomes very brown and thick; strain it 
through a coarse cloth, and set it again to boil, in 
which state it must be continued ЫЙ it acquires a 
pitchy consistence, when it will be fit for use. 


or any of your 
air-pump de. 
47 of your valuable periodical, 
would take the trouble to n more clearly how 


riments that can be per. 


made? The experi. 
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“ W. $."— Common linseed oil, rendered very dry- 
ing by being boiled with litharge, will, when applied 
to the tissue paper, and dried, by being placed near 
the fire, in the sun, or in any warm situation, (which 
precaution will be n to ensure its drving 
within the term of two or threedaysat furthest), fully 
answers the purpose for which it is intended, viz. that 
of rendering the balloon air-tight. 

With regard to sticking the edges of the gores to. 
gether, the best cement that can be used is a mixture 
of common glue and oil, melted carefully together 
without water. 

As to inflating, carburetted hydrogen will not ap. 
swer for a smaller balloon than one of twenty feet in 
circumference, 

** Pickwick ” will find the linseed oil much bettet 
suited to varnishing his balloon than any solution of 
Indian rubber. 1 am yours, &c. Cannon. 


* A Schoolboy ” will find some amusing Christmas 
Experiments in Number & 


— 


TO CORRESPONDENTS. 


Does A. Hewitt think the model he made Лее geart 
ago has been seen and taken advantage of by the 
persons who have now patented brought ü 
out as their own invention? Perhaps he can ia 
“4 know his opinion by М мегі. To give 
publicity to the inventions of Mechanics, and 0 
afford protection to their genius їз the main objet 
Qf this publication. 


The article send us by Entity shall be inserted. 


The attempt at etual motion, or rather the loco- 
motive machine, qf which our Corre. LU 
sent us а drawing and description, ts not той of 
interest. We have sent the sketch to our Es. 

aver s. 

“А Builder” is informed that Ае is at liberty to 

erect the Fire Staircase, described tn No. 51. 


EnRATA.—In Number 52, page 91, the fourth 
question should commence “ап inflexible cylindrical 
vessel" Also, “when this quill is fitted,” should 
have been filled. Q. 13, for & read ae. Q. 17, for 
“all” read at. I take this opportunity of observing, 
that mistakes of this kind are unav e in corre- 
spondence, where the author has not an opportunity 
of correcting his own writings; so that what appears 
to be a confusion of ideas, is in reality only a confo- 
sion of type. This applies particularly to“ Q. E. D, 
whose manuscripts are something between a phy. 
sician’s prescription and а washerwoman's bill, 
but Iess oblique than the latter; indeed the Editor 
once suppressed a whole paragraph because it ¿am 
the wrong way. Q. E. D. 


Long-looked-for come ae [s Magazine for the 

ys. ‚ 

On Saturday next, November 4, will be published, 
with neat Engravings, price Óne Penny, a new 
Weekly Periodical, entitled А 

HE MAGAZINE FOR ALL THE BOYS; 
Нолрау Companion; and GgNERAL STORY- 

TELLER.—The Book, instead of its Editor, will join 

them in all their amusements ; пош grave in the 

School.room, it will be a most cheerful associate in 

the Play-ground; will join them either at Cricket, or 

Marbles, or Leap-frog, or what they please. It will 

&ccompany them in their Fishing Excursions; 

one of their Bathing Party; or seek with them the 

Bird's-nest. And when the eetting sun reminds them 

of home, it will follow them ш, en in the social 

circle have many a pleasant to 
London: G. Berger, Holywell.street ; D. Doudney, 
Holloway ; and all Booksellers. 


London: Printed at the Holloway Press, by D. A. 
Погрхкү; where all n санопе ae to be 
addressed (post paid); published by BERGER, 
Holywell-street, Strand; and may be had of al) 
Booksellers. 
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PLAN FOR WARMING STEAM- 
BOATS. 


To the Editor of the Pexxy Меспаміс, 


SIR,— Мау I request the favour of the in- 
sertion, in your Magazine, of the enclosed 
plan for condensing the steam in marine 
steam-engines, by which the heat of the 
steam may be partially emploved in warm- 
ing the cabin, or may allow it to cool at 
pleasure. | Although simply warming the 
cabin is no very great object, yet tlie prin- 
ciple of condensation going on outside 
the vessel, I think might be turned to ac- 
count, to save room, which is of great im- 
portance in marine steam-engines ; and it 
would also answer the purpose of keep- 
ing the water clear for the use of the 
boiler. I am your obcdient servant, 
ARDENS. 


EXPLANATION OF THE Drawinc.—The 
stcam is conducted by tubes after leaving 
the cylinder (cc in the horizontal plan), to 
the after end of the vessel, and thence 
back again to the air-pumps аа. In part 
of their course the tubes are placed longi- 
tudinally along the outside of the vessel, 
iu place of certain strokes of the plank- 
ing, as at 64 in both figures, in order that 
they may be exposed to the contact of tlie 
external water. In other parts of their 
course they pass under the cabin floors, as 
atdd. The portions of the tubes respec- 
tively nearest the cylinders and air- 
pumps, approach each other closely at ee, 
where they both pass through four-way 
cocks, by arranging which the steam niay 
be made at will to pass round the outside 
of the vessel first, and be condensed be- 
fore coming under the cabin floor, or else 
under the cabin floor before condensation, 
thus warming or cooling the cabin at 
pleasure. ARDENS, 


EE 


To the Editor of the PENNY MECHANIC, 


Sir,—Number 51 of your Magazine con- 
tains a description of a Fire Staircase, as 
projected by H. Plummer; I should be 
sorry to deny that it is a very ingenious 
plan, but I fear the obstacles to its practi- 
cal utility (on which 1 beg.to make a few 
remarks) cannot be overcome, In the 
first place, with respect to tlie waste of 
ground, which in situations such as Lom- 
bard-street, where it isso valuable, I con- 
sider that not one out of fifty would make 
the sacrifice that must accrue in the length 
of a street. But even were this sacrifice 
submitted to, I doubt whether, in the con- 
fusion occasioned by a fire, the usual 
number of inmates in every house would 
have suflicient preseuce of mind to allow 


each other to descend safely ; it is more 
tban probable that some would be preci- 
pitated into the street. Indeed, I much 
fear whether any thing within the scope 
of human ingenuity can effect what hes 
already been so laudably attempted in 
order to anticipate the distressing difficul- 
ties in question, It is rarely indeed that 
the instructions of those who sit down to 
write, in a calm state of mind, can be fol- 
lowed by those suffering by distressiag 
casualties of any kind whatever. It has 
been justly observed, that“ бге and water 
are good servants, but bad masters ;” and 
all that can be said is, that it is a truly 
praiseworthy attempt to reduce them to 
the obedience of man. That presence of 
mind which we ought at all times to cul- 
tivate, is as equally requisite in a ship- 
wreck as in a conflagration. The weak 
and timid will find difficulty in making 
use of the best-contrived apparatus, whilst 
the bold and resolute will find means of 
escape, influenced alone by the difficulties 
of the moment. I remain, Sir, 
Your constant Reader, W. E. Е. 

[We are perfectly aware of the preju- 
dice which is always shown in favour of 
old customs. This brings to our mind the 
story of a Dutchman, who, rather than he 
would divide the weight of a sack of four 
on his mule's back, threw the whole on 
one side, with a proportionate weight of 
stones on the other to balance it,—be- 
cause his father did so before him.—New 
inventions are generally considered either 
as innovations or impracticable. The 
same opposition was shown when a Legis- 
lative enactment made it imperative to 
erect party-walls in new buildings.] 

— »— 


HOW TO EXTINGUISH FIRE. 
To the Editor of the PENNY MECHANIC. 
Sig, —Presuming you will insert any arti- 
cle in your Magazine that is curious and 
interesting, and at the same time that may 
become of use at some future period, I beg 
to ask the favour of your granting mea 
place in your columns, of the following 
method of Extinguishing Tire with a 

Certainty of its not breaking out afresh. 
As soon as the engine is in readiness (o 
work, mix in the water that is immedi- 
ately to be discharged, seven or eight 
pounds of pearl ashes, in powder, and 
continue to add it in this manner as occa- 
sion requires, taking care that it be di- 
rected against the timber or wainscot, 
&c., just beginning to burn. Or, when 
time will admit, dissolve any quantity of 
pearl ashes in a copper with water, and 
as fast as it dissolves, which will be in à 
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Allow me, Sir, to avail myself of this 
occasion, to explain my views regarding 
descriptive communications in general : 
I divide them into three distinct classes, 


few minutes, mix a pailfull with the water 
in the engine pretty often; and whatever 
burning wood it is played upon, the fire 
will be extinguished, and it will not burn 


afresh. I remain yours, &c., Boz. | each possessing its peculiar merit. 
1st. Descriptions of things and pro- 
= cesses which are only partially known, or 
ON THE STUDY OF. MECHANICS. which require the aid of science in their 
| explanation. 
NOE MY: 2nd. Improved methods of obtaining a 


required result; or methods which render 
the result more perfect or efficient. 

3rd, Original inventions. Great scope 
should be allowed to this section; for 
however imperfect, crude, or extravagant 
an idea may at first appear, it should, if 
rcally original, be entertained and inves- 
tigated; for though it should be evidently 
incapable of ellecting the object pro- 
posed, it may form the nucleus of other 
inventions ; therefore the utmost facility 
should be afforded to the publication of 
the emanations of genius, however vague 
and incomplete they may be. 

There is an incomprehensible light in 
the creative mind, which is independent 
of all external circumstances, and which 
no artificia] process or cultivation can 
create; however neglected and unin- 
formed, it still brings forth its blossoms ; 
but if science ripen not the fruit, they will 
wither in the bud, and fall abortive and 
unheeded. Let me then exhort all those 
who have conceived projects which they 
have not an opportunity of carrying into 
effect, to bring them forward, and add to 
the stock of public knowledge, by making 
them public. The date of the publication 
will furnish them with an incontestable 
proof of the priority of their invention, 
should others attempt, unfairly, to appro- 
priate it: and let them be assured that 
this work will fall into the hands of many 
who are fully capable of appreciating 
their productions, whatever they may be. 

Although I wish to see every encou- 
ragement given to the publication of in- 
ventions, 1 think indulgence may be car- 
ried to too great a length. Many in- 
ventors, particularly incipient ones, feela 
pride, which is far from blameable, when 
they are able, by means of publication, to 
communicate their discoveries to 20 or 
30,000 persons : I have no doubt we are 
indebted to this sentiment for much in- 
formation which would otherwise have 
been lost in the oblivion of the“ old gen- 
tleman with a scythe.” This sentiment 
would, I think, be promoted by the ex- 
clusion of projects which are wholly use- 
less. There is, for instance, in Number 
50, an account of an air-pump, made ofa 

pair of bellows: whether this be intended 
| 


Sig, In your Number 51, there is à de- 
scription of a Fire Staircase, by Mr. 
Plummer; whatever reception it may 
meet with from the public, it is an excel- 
lent contrivance; and I think I am only 
expressing the sentiments of the majority 
of your readers, when 1 thank him for 
making it known. If we were accus- 
tomed to such protection, we should deem 
it imprudent and dangerous to be with- 
out it. A certain and easy deliverance 
from fire is not the only advantage ob- 
tained; it is also а protection against 
nocturnal depredators. Some men pos- 
sess such streugth of nerve and confideuce 
in their own power and courage, that no 
imaginary, or even probable, danger, oc. 
casions them the least uneasiness ; but 
nervous and timid people, whose pre- 
servation may be equally important to so- 
ciety, and unquestionably an object of 
their own especial solicitude, would not, 
I should think, regret the trouble or ex- 
peuse of a structure which would ensure 
them a safe retreat from fire, thieves, and 
murderers. There is, however, one in- 
convenience attending this plan, which I 
merely mention, in order that Mr. Plum- 
mer may apply а remedy. If every in- 
mate of a house has at all times access 
to this Staircase, they might be tempted 
to make an illicit use of it; boys would 
get out upon nightly frolics ; the maid 
would avail herself of the accommodation 
to enjoy the edification of some intelligent 
lover; and many other uncocker-like 
practices would be alarmingly facilitated. 
Even if it were to terminate in a subter- 
raneous place of temporary refuge it 
would be a dangerous place of conceal- 
ment. That this defect may be remedied 
I have not the least doubt ; and 1 call the 
attention of Mr. Plummer to the subject, 
because I am convinced it cannot be in 
better hands. 1 think it would be less 
objectionahle if entirely closed in the 
front : and I should like it to be more 
than 18 inches wide, otherwise a lady or 
gentleman 20 inches thick would stick 
fast and prevent others from descending. 
But 1 am, perhaps, only anticipating al- 
terations which the inventor’s own re- 
flecti on will suggest to him. 


108 


as a mystification, or written by a person 
unacquainted with the subject, 1 cannot 
determine ; but if the writer had informed 
us that he could make a fiddle with the 
tongues and poker it would have been 
equally practicable and interesting. I am 
aware that it is difficult to draw a line 
between useful and useless thiugs ; and 
I admit that it is better to incline towards 
indulgence, than hazard the discourage- 
ment of those who seek to acquire or pro- 
pagate knowledge: I only wish to suggest 
that it would be advantageous to readers, 
as well as to the writers themselves, if 
such communications as the one I have 
just mentioned, were not published. 
Trusting that the unreserved sincerity of 
my observations may not be misconstrued 
or condemned, 1 remain, Sir, 
Your obedient servant, 
Q. E. D. 

[We are decidedly of opinion that the 
Fire Staircase is an excellent invention, 
and are much pleased to tind that our 
highly-talented correspondent,“ Q. E. D." 
has expressed his opinion so fuvourably 
ofit. Had it been brought forward by an 
individual with the F. R. S., and about a 
dozen other titles attached to his nane, 
the plan would, no doubt, have been acted 
upon immediately.] 


— ы аы 


НЕАТ. 


NO. I. 


Ir may be justly said of that particular 
branch of science which will be treated 
of in these papers (heat) that it is of pri- 
mary importance to all mankind, consider- 
ing how greatly it appertains to the very 
existence of all organized bodies. Bacon 
speaks of it in these words: ** It is cer- 
taiu that of all the powers in nature, heat 
is the chief, both in the frame of nature 
and in the works of art." And in the 
present day, Dr. Lardner, in his Treatise 
on Heat, says, ** Heat is every where pre- 
sent." Every body that exists contains 
it in quantity without known limits. 'The 
most inert and rude masses are pregnant 
with it. Whatever we see, hear, smell, 
taste, or feel, is full of it: to its influence 
is due that endless variety of forms which 
spread over and beautify the surface of 
the globe. Laud, water, air, could not 
for a single instant exist as they do in its 
absence; all would suddenly fall into one 
rude formless mass, solid and impene- 
trable, The air of heaven, hardening into 
& crust, would envelop the globe, and 
crush within an everlasting towb all that 
it contains. Heat is the parent and nurse 
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of the endless beauties of organization; 
the mineral, the vegetable, and animal 
kingdom are its offspring. Every natural 
structure is either immediately produced 
by its agency, maintained by its infiuence, 
or intimately dependant on it. Withdraw 
heat, and instantly all life, motion, form, 
and beauty, will cease to exist; and it 
may be literally said, ** Chaos has come 
again." 

I- propose to divide the present subject 
into three papers: 1st, the general effects 
of heat; 2nd, conduction, radiation, &c.; 
3rd, the sources of heat. 

In taking a review of the general effects 
of heat, th: least contemplative mind can- 
not fail to notice that solids, liquids, and 
eeriform bodies, are all alike subjected to 
its influence ; and it will be my chief ob- 
ject in the present papers to introduce to 
the student such experiments as shall 
combine amusement with instruction, and 
tend to impress these facts firmly on his 
memory. 

I shall begin with solids. Procure a 
cylindrical piece of brass, about 4 inches 
long, and from two to three inches in cir- 
cumference ; into the side of which screw 
a stout wire, about a foot long, to which 
a wooden handle can be adapted ; and 
having accurately noted the lenyth and 
breadth by two apertures in a flat piece 
of brass, place the cylinder in the fire, and 
when red hot it will be found too large to 
fit into the apertures which before respec- 
tively measured its length and breadth, 
thus proving, in the most satisfactory 
manner, the expansion of solids by the ap- 
plication of heat, and their contraction on 
cooling; for on the cylinder becoming 
cold it will fit into the apertures, as at the 
commencement of the experiment. The 
expansion of solids being minute the cy- 
linder must be made to fit accurately into 
the apertures in the flat piece. 

Of the expansion of liquids by heat we 
have many familiar examples; for in- 
stance, advantage is taken of this property 
of liquids for the ‘construction of an in- 
strument whereby we are enabled to as- 
certain the temperature of the surround- 
ing air, or any other body we wish. I 
refer to the thermometer. The expansion 
and contraction of the liquid in the glass 
tube (it matters not whether it is spirit or 
quicksilver, both being equally liquids), 
must be so familiar to every one, that I 
do not deem it necessary to say more on 
the effects of heat on liquids, but shall 
proceed to notice more fully its effects on 
ariform bodies, which can be rendered 
much more conspicuous by experiment 
than either liquids or solids. 
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The expansion of air may be shown by 
holding a bladder, containing only a small 
portion of air, with the mouth firmly tied, 
before the fire for a few moments ; the air 
contained therein will expaud, and it will 
svon appear to be fully inflated; but on 
removing it into a colder part of the room, 
it will resume its ordinary appearance. 
Another way of showing the same, which 
is often resorted to, is to take a small 
glass tube, which terminates in a bulb; 
plunge the open end into a glass of water; 
apply the heat of a candle to the bulb, and 
the air contained therein will escape from 
the open end in small bubbles, through the 
water: on removing the candle, the air 
contained in the bulb will resume its ordi- 
nary dimensions, апа the water will gra- 
E rise in the tube, so as to nearly 
till it. 

What are termed gridiron pendulums 
are constructed on the important principle 
vf counteracting the effects of the varia- 
tions of temperature which is continually 
going on in the surrounding atmosphere. 
lt being well known that as the distance 
from the point by which the pendulum is 
suspended, to that part of it called the 
centre of oscillation, varies, the clock will 
vary; in the gridiron pendulum the bars 
of metal are so placed, that while some 
increase jn length downward, the others 
Increase upward, so as fo cause the centre 
of oscillation always to remain stationary. 

SCIOLISTERUS, 
— 
NOVEL METHOD OF RAISING 
SUNKEN VESSELS. 
We learn, from a Gravesend paper, that 
Mr. Kemp is endeavouring to raise the 
Apollo, steamer, and the William, of Sun- 
derland, both sunk near Gravesend. The 
following was the plan adopted: A large 
schooner was brought to the spot, contain- 
ing 32 cylindrical vessels, each 6 feet 
high, by 4} in diameter, lined throughout 
with zinc, and having only onc head. 
Across the open end is a strong iron, 
which is firmly attached to the machine, 
with a hook in the centre. After the situ- 
ation of the vessel had been discovered by 
the divers (who made use of Dean’s diving 
apparatus), they proceeded to pass a chaiu 
cable entirely round the vessel from head 
tostern. To this, at distances of 6 feet, 
is attached short bridle chains; and to 
the end of each of these a rope with a 
buoy attached to it, which floats on the 
surface. When every thing below is com- 
plete, the rope is passed through the eye 
at the open end of the cone. The cone is 
then cast overboard and immediately fills 
with water, and descends exactly to the 
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bridle chain. The diver then goes down 
and secures the two together. As soon as 
a sufficient number are attached, a tube, 
connected with the air-pump, is placed 
under the open end, and tbe air is then 
forced from the pump into the cone; and 
as soon as it leaves the tube, rises natu- 
rally inside the vessel and displaces the 
water by taking its place at the upper 
end. The cylinders are filled in this man- 
ner by degrees, taking the alternate sides. 
of head and stern first. Water being a 
non-elastic fluid, will naturally cause a 
body that may be sunk to rise to the sur- 
face as soon as it shall be made lighter by 
the elastic fluid contained in the cylin- 
ders. The vessel lying in mid-channel is 
being continually run over by other ves- 
sels, aud the chain round the vessel has 
several times been carried away by the 
anchors of colliers and others getting foul 
of it. The buoys attached to the bridle 
chains have also been over and over again 
destroyed by the paddle-wheels of the 
steamers. It is, however, the opinion of 
most persons that Mr. K. will eventually 
succeed. 
— —À m 


IMPORTANT INVENTION OF A 
NEW PADDLE WHEEL FOR 
STEAM-BOATS. 

Dr. Christopher C. Rice, of this city, Dr. 

Anthony Hermage, Professor of Che- 

mistry and Natural Philosophy, at Mount 

St. Mars's College, Emmetsburgh, and 

Professor J. Gillmeyer, of Baltimore, are 

associated as proprietors of a newly-in- 

vented paddle-wheel for steam-boats. As 
the paddle of the wheel now in use, when 
at work, strikes the water at an angle of 

36 or 37 degrees, the water, of course, 

offering its resisting force to the nearly- 

horizontal paddle, a great degree of steam 
power must necessarily be applied to the 
main crank, so as to overcome the resist- 
ance of the opposing element. Thus, from 
the shock made by the two conflicting 
powers, the boat sustains a shock or jar, 
and causes the plunge of the steamer at 
each stroke of the paddle, which is not 
only as unpleasant to the passenger as it 
is injurious to the vessel, but it retards 
the progress of the steamer also. The 
new patent paddle strikes the water per- 
pendicularly, thus doing away with the 
cause of the convulsive plunge of the 
boat. It works at almost any depth un- 
der water, thus proving itself fit for the 
ocean equally as for the river boat. It 
rises also perpendicularly, and thus causes 
no “back water;" and on this account 
shows itself applicable to canals, as it is 
to oceans or rivers, АП this is effected 
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by the manner in which the paddles work 
—Vviz. on the cranks and pivots, and ап 
eccentric revolution of its wheel. All the 
extra power requisite to be applied to the 
present paddle in use, for breaking at 
first, and lifting afterwards, the water, is 
saved in this instauce ; and which, at a 
moderate calculation, must be equal to 
one-third of fuel, and propel the boat one- 
third faster. Some of the most scientific 
men in the country, who have seen this 
beautiful piece of machinery, have highly 
praised it. We recommend it to the seri- 
ous consideration of those who at this 
time are engaged in steam. boat naviga- 
tion.— American Paper. 

[Our illustrious countryman, Syming- 
ton, invented the steam-boat; Fulton, the 
American, took drawings and plans of it ; 
and then went to his own country and 
palmed it off as his own invention. We 
have little doubt but the present American 
discovery, ushered forth to the world with 
such a string of pompous names attached 
to it, is somewhat similar. The above ac- 
count was transmitted to us (accompanied 
with a letter) by ** A. Hewitt," the in- 
ventor of the Upright Paddle-wheel de- 
scribed in Number 50 of our Magazine. 
lie states, that he made his model five 
years ago, and exhibited it to any one who 
asked permission to see it. He after- 
wards lent it to a person named M*Caulay, 
а corn miller, who had two sons, the 
eldest of whom was considered a very in- 
genious young man. A short time after 
this they both went to America; and the 
writer says, he believes they are the per- 
sons who have made his invention known. } 


Sra 


ORIGIN OF THE DERBY SILK- 
MILL. 


A ConnrsPONDENT who writes to us, 
complaining of the injury done to the 
silk trade by the introduction of ma- 
chinery, is not aware that Italy formerly 
supplied this country with that article, in 
consequence of the machinery it possessed. 
The following is the history of the esta- 
blishment ofthe silk mill in this country — 

The Italians had been long in the ex- 
clusive possession of the art of silk-throw- 
ing, when, about the year 1715, a young 
mechanic and draftsman, named John 
Lombe, resolved on the perilous task of 
travelling into Italy, to procure draw- 
ings or models of the machines used there. 
He remained some time in Italy, and pro- 
cured admission to the silk-works by cor- 
rupting two of the workmen, through 
whose assistance he inspected the ma- 
chinery іш private, and whatever parts he 
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obtained a knowledge of, during these 
visits, he recorded on paper before he 
slept. When he had just completed his 
plan his intention was discovered, and his 
life being in extreme hazard he was com- 
pelled to take refuge on ship-board. Two 
Italians, who had favoured his scheme, 
and whose lives were in equal danger, 
accompanied him, and they all soon landed 
with safety in Eugland. Fixing on Derby 
as a proper place for his purpose, he 
agreed with the corporation for an island, 
or swamp in the river, 500 feet long, and 
52 feet wide, at 5}. yearly. Неге he esta- 
blished his silk-mill. In the year 1718 he 
procured a patent to secure the profits 
thus arising from his address and in- 
genuity, for the term of 14 years; but his 
days verged to a close, and before half 
this period had elapsed, treachery and 
poison had brought him to the grave. 
The Italians, whose trade rapidly de- 
creased, from the success of the new esta- 
blishment, were exasperated to vengeance, 
and vowed the destruction of the man 
whose ingenuity had thus turned the cur- 
rent of their business into another cban- 
nel. Through the machinatious of an 
artful womau, sent from Italy for the pur- 
pose, they were but too successful. John 
Lombe was succeeded by his brother 
William, whose melancholy disposition 
led him to commit suicide; on which the 
property descended to his cousin, Sir T. 
Lombe. Previous to the expiration of 
the patent, Sir Thomas petitioned Parlia- 
ment for a renewal of it; but the Govern- 
ment, willing to reward the promoters of 
national benefit, and at the same time to 
spread the knowledge of such a useful in- 
vention, granted him 14,0001. in lieu of à 
new patent, on condition that he should 
suffer a complete model of the works to 
be taken. This was accordingly executed, 
and afterwards deposited in the Tower for 
public inspection, and it is from this cir- 
cumstance that Sir Thomas Lombe is ge- 
nerally, but erroneously, reputed to have 
introduced the silk-mill into England. 

The extensive fabric occupied by the 
machinery stands upon huge piles of oak, 
doubly planked, and covered with stone- 
work, on which are turned 13 stone arches 
that sustain the walls. Its whole length 
is 110 feet; its breadth 39 feet; and its 
height 56 feet. It consists of 5 stories, 
besides the under works, and is lighted 
by 408 windows. The whole of this ela- 
borate machine, which contains 14, 
wheels, is put in motion by a single water- 
wheel, 23 feet in diameter. : 

The above is a description of the build- 
ing in its orizinal state. 
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THE CHEMIST. 


CURIOUS CHEMICAL EXPERI- 
MENT. 

Havinc procnred a piece of thin glass 
tube, about 9 inches long and 1 of an inch 
in diameter, hermetrically seal it at one 
end, and then bend it in the shape of the 
accompanying figure, which may very 
easily be done by holding it in the flame 
of a common candle or lamp till it be- 
comes softened, and then pressing it gently 
with the hand till it assumes the required 
form; then take about half a dram of tar- 
trate of lead (which may be procured at 
any chemist’s shop), and having intro- 
duced it into the lower end of the tube, 
gradually heat it over a spirit or oil lamp 
till the tartrate of lead becomes quite 
blackened. As soon as this is the case 
remove it from the lamp and stop the 
open end of the tube with a cork. When 
the tube and its contents have become 
cold, if the cork be removed, and a little 
of the black powder shaken outon a plate, 
it will immediately take fire, and become 
like a little mass of red-hot charcoal. 

N.B. The tube must be corked up again 
immediately the powder has been shaken 
out ; and if care be taken to fasten it up 
tight, the powder remaining in the tube 
will retain the quality of igniting when 
exposed to the air, for several days and 
even weeks. 


EXPLANATION оғ THE FIGURE.—A, retort 
stand, holding the tube and its contents; 
B,the spirit-lamp, heating the tube; c, 
the glass tube and its contents. 

Fleet-street. J. G. 
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CHEMICAL TESTS, OR RE-AGENTS. 


Liquid Ammonia is an excellent test for 
copper, with which it strikes a fine blue 
colour. 

Solution of Soap in Alcohol is employed 
to ascertain the comparative hardness of 
water. With distilled water it may be 


mixed without any change ensuing; but 
if added to a hard water, it produces a 
milkiness more considerable as the water 
is less pure. This effect is owing to the 
alkali quitting the oil whenever there is 
present in water any substance for which 
the alkali has a stronger aflinity than it 
has for oil. Thus all uncombined acids, 
and all salts, except those of alkalies, de- 
compose soap, and occasion that property 
in water which is termed hardness. 


Carbonic Acid (applied either iu the 
gaseous or liquid state) occasions a white 
precipitate in lime, soluble with efferves- 
cence in muriatic acid. 


Nitrate of Mercury (in solution) is the 
most sensible test of ammonia; one part 
of which, with 30,000 parts of water, is 
indicated by aslight blackish-yellow tinge 
on adding the test. 


Metallic Tin and Nitro Muriate of Tin 
(in solution) throws down gold in form 
of a purple oxide. On the same principle 
nitro-muriate of gold serves as a test for 
tin. 

Liquid Sulphuretted Hydrogen is a test 
for both lead and arsenic ; with the for- 
mer it gives a black, and with the latter 
a yellow precipitate. 


The following experiments are intended 
to give an idea of the preat power and 
usefulness of these tests :— 


A beautiful Green Liquid produced by 
miring a Blue one with a Colourless one.— 
Nearly fill a test-glass with water, and 
add to it a spoonful of the tincture of 
cabbage; the mixture will be of a fine 
blue colour. Add next a few drops of 
colourless liquid ammonia; the mixture 
will instantly become green.—Rationale: 
this experiment is designed to exbibit one 
of the distinguishing properties of alka- 
lies; namely, that of changing vegetable 
colours. A solution of potash or soda 
produces the same effect as liquid am- 
monia; but if the liquid made green by 
ammonia, be boiled, it regains its blue 
colour; because that alkali being vola- 
tile, is driven off in the gaseous state by 
the heat. 


The following experiment shows the 
mode of using the common test for alka- 
lies :— 

Into a test-glass of water pour a few 
drops of an alkaline solution, and then 
dip into the mixture a slip of turmeric 
paper; the pale yellow colour of the test- 
paper will be changed to a deep brown. 
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Southwark Astronomical Society, Nelson-street, 
Long-lane.—On Friday, Nov. 10. Mr. Maugham will 
deliver a lecture on the General Properties of Matter. 
Admission by Tickets, which may be had gratis. 
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QUERIES. 
To the Edilor of the Penny Mechanic. 


Sir,—I should feel much obliged if any of your 
readers would inform me how to construct a Spring 
Movement which would take about eight hours to 
run down, and which would strike off an alarum dur. 
ing its action. 
Alarums are constructed, which, on being disturbed, 
strike a bell similar to that of a Dutch clock. 

Н. MaRsHALL. 


Given two sides of a triangle (equal 34 and 94 feet), 
whereof the greater is parallel to the horizon. It is 
required to determine the length of the third side, so 
that the descent of a heavy body along the same may 
take the least time possible ? Boz, 


Str,—I remember being told some time ago that it 
was possible to raise a pot of mustard and cress in a 
few minutes after the всей was set, by means of elec- 
tricity or galvanism. If any of your Correspondents 
can inform me whether such is the case, and if so, 
how to perform the experiment, they would greatly 
oblige А Үогха MECHANIC. 


Sin, — Your Correspondent, “ Syret," who presented 
your readers with a plan for a Watch Alarum, would 
much increase the value of his communication by de. 
scribing more minutely the manner in which the 
weight J is hung from the sliding piece Е, and how it 
is disengaged therefrom, so as to fall on the lever қ. 
In doing this at his earliest opportunity he will much 
oblige, J. IJ. 
SiR,—I wish, as an experiment, to make a wheel 
revolve by electro.magnetism, such as I have seen in 
the Lowther Arcade ; but not knowing how to do so, 
I should be obliged if any of the readers of your mis- 
cellany could favour me with ful! directions, with the 
probable cost of the necessary apparatus, 
Yours, «с. QUESTOR. 


Sra, —Having tried many experiments to dry In- 
dia Rubber when melted without success, I shail feel 
greatly obliged if any of your numerous Correspon- 
dents will inform me of the best method. 

Yours, &c. Boz. 


Str,—I should feel much obliged if any of your 
Correspondents could inform me of the best and 
cheapest method of preparing Permanent Blue and 
Red Writing Inks, which will not fade in their со- 
lours. And also the cheapest and best mode of pre. 
paring the Nitrous Oxide, or Laughing Gas. 

Bristol. Yours, &c, A SUBSCRIBER, 

Number 46 contains a description of the method of 
preparing Laughing Gas. 


ANSWERS TO QUERIES. 


** A. B." Number 48, asks for a description of Mr. 
Hall's Steam Engine. That gentleman says, The 
leading features of my invention consist, firstly, in 
effecting the condensation of the steam from the 
working cylinder, without injecting water (which in 
most cases contains impurities), into the condenser, 
by which means [ am enabled to employ the same 
water constantly over and over again, to furnish 
steam; and the boilers being once charged with pure 
water it will always continue to be in that state, how. 
ever long it may be used. Secondly, in securing the 
steam that usually blows away at the safetv.valve, and 
returning the distilled water resulting therefrom to 
the boilers, and producing, by very simple means, the 
needful portion of distilled water to supply the waste 
that may take place in Sor ine the engines: and 
thirdly, in the oil for lubricating the pistons and valves 
being used over and over again, instead of its being 
washed away as in injection engincs." 

Sra,—1 should advise your Correspondent, ** W. 
Н.Р." to remove the flesh from the legs and wings of 
the birds he intends to stuff, if they are large; if 


And also how those Spring Thief 
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small he will not be able. As to the shape of the 
wires for their support I cannot give any general rule. 


Mr. Watts feels most happy in being able to oblige 
" A Lady," and hopes she will find the following rc. 
ceipt succeed :— Court Plaister.—Black silk is 
strained, d brushed over with a solution of kin. 
glass an ou In proof spirit twelve ounces, to which 
is added tw@MBunces of tincture of benzoin; when 
dry, this is to be repeated five times more; after 
which two coats are given of a solution of Venice tur. 
pentine, four ounces, in tincture of benzoin sx 
ounces, which renders it less liable to crack ; but 
оте finish it with a simple tincture of black ba'sam 
of Peru. 


Water-colour Cakes.—The colours are to be ground 
with gum-water, to which a little isinglass has ban 
added; it is then to be put in a greased mould, and 
dried with a slow heat. 


In answer to your Correspondent, * Sancho,” 1 beg 
to state, that the receipts I gave for making Matches 
for Instantaneous Light are those in general use, if 
the ingredients are properly mixed I have never found 
them rub off. | am quite awarc that a portion cf tl» 
turpentine into which the wood is dipped evaporates, 
but the portion which is left behind, renders the «cod 
extremely inflammable. I should advise him to gie 
them both a fair trial, and I am sure he will frd 
mine preferable, as they do not leave so disagreeable 
a smell as the sulphurised ones, and light quite м 
well. And 1 would ask him how it is the sulphuried 


ones scll for a shilling a thousand less than the others 


J. R. Waits 
— — 


TO CORRESPONDENTS. 


А. W. Collins. By rnscrting his Letter toc shou 
Frustrate the object he has tn view 5 tix. that cf 
pulling an end to party quarrels. 


T. M. Vaughan's Safe-Guard for сат. Саттар 
shall be inserted the carlicst opportunity. 


We are obliged io Mr, Watts for the papers he kai 
sent us. 


The Electrical Experiments sent us by Wigo vill, s? 
doubt, be acccptable to our readers, for which we 
return him thanks. 


Sciolisteros will sce that we have made uee of the fr 
of his papers on Heat. We thank him for ka 
communication. 

A Friend to Improvement. Ne think it will be im- 
possible to guide Balloons until some powerful ma. 
chincry, similar to the wings of birds, can іс 
brought into action to propel them. A ship, when 
sailing, has two elements acting om dt, while а 
balloon has but one ; conseq it must go with 
the current. 


Mr. Burbridge's communication оп Thunder Closd: 
shall have a place in our Magazine. 


Long-looked.for come Pn !I—A Magazine for the 
ys! 
Just published, with neat Engravings, price One 
Penny. a new Weekly Periodical, entitled. 
HE MAGAZINE FOR ALL THE BOYS; 
HoLipaAv COMPANION; and GENERAL STORY. 
TELLER —The Book, instead of its Editor. will jon 
them in all their amusements ; though grave in the 
School.room. it will be a most cheerful associate in 
the Play-ground; will join them either at Cricket, ot 
Marbles, or Leap-frog, or what they please. It will 
accompany them in tlieir Fishing Excursions; make 
one of their Bathing Party: or seek with them the 
Bird's-nest. And when the setting sun reminds them 
of home, it will follow them thither, and in the social 
circle have many a pleasant Tale to tell. 
London: G. Berger, Holywell.street ; D. Doudney, 
Holloway ; and all Booksellera. 


London: Printed at the Holloway Press, by D. A. 
DovupxEY ; where all Communications are to be 
addressed (post paid); published by BERGER. 
Holywell-strcet, Strand; and may be had of ail 
Booksellers. 
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PARACHUTES. 
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FIG. 11. 


FIG. III. 


Vol. II.—No. LV. Holloway Press: D. A. Doudney. 


114 


PARACHUTES. 
(FIG. 1.) 
To the Editor of the Penny Mechanic. 
S1r,—Having constructed a parachute on 


a different plan to any I have yet seen, 
and of which I have sent you a drawing, 
I havemade calculations and experiments, 
and they have always answered my fullest 
expectations. If you think it worthy of 


your notice, an insertion will oblige 
Your obedient servant, 
J. BURNE. 


EXPLANATION OF Drawinc.—Fig. 1, the 


parachute descending. a the vaive, to 
prevent the oscillation ; B the valve-line ; 
с а ash-lioop ; р the cone; E the inverted 


cone; F а tube, reaching from the æra- 
naut to the valve, through which passes 
the rope H, by which the parachute is at- 


tached to the balloon ; 1 is an iron pin, by 
which the æranaut is to relieve himself, 
and thus avoid all inconvenience from 
ropes falling on his head; у four ropes, 
by which the basket is hung to the hoop ; 
k twelve ribs fixed to the hoop ; L twelve 
ropes, reaching from the tube to the end 
of each side, with branch ropes to prevent 
its collapsing. 

Fig.2, the parachute ascending. M is 
а stop-joint, by which the ribs are fixed to 


the hoop. Yours, &c. 
J. Burne. 
— 
(FIG. п.) 


To the Editor of the PENNY MECHANIC. 


Sin, —Vou will see by the drawing that 
my parachute is nothing more than Mr. 
Cocking's, and the orifice at the bottom 
filled up by one after Garnerin's principle. 
So certain am I of its safety, that I intend 
putting it to the test next summer, The 
parachute is prevented from oscillating by 
Mr. Cocking's Machine, and from comiug 
down too fast by Garnerin's. 

I have given a separate diagram of 
Cocking's, thinking it may show the con- 
struction better. 

BBB ropes to prevent its collapsing ; 
B to fix on at A A A. 

I remain your obedient servant, 
SAVILLE. 
— —— 


(FIG. III.) 
То the Editor of the PENNY MECHANIC. 


Str,—Although the unfortunate descent 
of the late Mr. Cocking, which termi- 
nated the existence of that gentleman, is 
in the highest degree lamentable, yet it 
has been the cause of rousing the inven- 
tive spirit of all those who interest them- 
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selves in the science of ærostation, to in- 
vent a new parachute, or to improve that 
of Mr. Cocking ; and I feel convinced 
that parachutes will soon be brought to 
such a state of perfection, that they will 
be the instruments for saving many a life, 
instead of being the cause of the death of 
more of our fellow creatures. Encouraged 
by an article in No. 31 of your Magazine, 
which says, *that a great many useful 
things are lost because persons are afraid 
of making their thoughts public, for fear 
of being ridiculed," I beg, if you think 
this worthy of occupyiny a place in your 
interesting Magazine, to honour it with 
an insertion. 
Yours, &c. A. B. 

DrscRiPTION.—A the parachute ; в the 
car, high enough to reach up to the neck 
of the aeranaut ; c an opening, containing 
a bag filled with common air, and from 
which an Indian rubber pipe, E, leads 
down into the car; the pipe has a mouth- 
piece and a stop-cock, so that when the 
õranaut makes his descent, by putting 
the pipe in his mouth, and opening the 
cock, he will be supplied with air; DDD 
are four steel rods, which form the com- 
munication between the parachute and 
the car; FF are spikes fixed to the bot- 
tom of the car, so that when the pare- 
chute reaches the ground they will fix it 
and keep it from upsetting. 


— — 


To the Editor of the Penny Mechanic. 


SiR,—Since the accident to the late Mr. 
Cocking, the minds of many seem to have 
been turned towards a safety parachute. 
The object of all,as far as I am able to 
Judge, appears to be to prevent a further 
sacrifice of human life; but in producing 
any new contrivance of this nature, we 
have to fearthat we do not bring another 
victim into the field; and it is necessary 
to say, that whatever may come before the 
public in future of this kind, let no man 
step into it until it has been well tried 
with a weight equal to his own. 
Garnerin's parachute, with all its de- 
fects, is the safest, and consequently the 
best that has yet been tried. With a view 
to remove the objections to it I haveen- 
deavoured (and I think not in vain) to 
unite the cone with the umbrella form, 
without adding materially to its weizht, 
and 2150 to ensure its opening immediately 
after it is set at liberty. ) 
The models I have made are both sim- 
ply the covers of the steeple-top parasol, 
with the top inverted, to form the cone in 
the centre; and a cord from it, a little 
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shorter than those at the extremity. In 
this form the parachute falls very stea- 
diy. I have repeatedly tried this model, 
by twisting the cords about it rather 
tightly, and throwing it thirty or forty 
feet high; it generally uncoils itself, ex- 
pande, and falls gently and steadily to 
the ground, with about two ounces and a 
half attached to it. 

As an additional security, I have placed 
а small cane hoop in one of them, which 
is intended to keep it partly open in as- 
cending, and a convenience also to unite 
itto the balloon. And in the event of an 
experiment being made with this para- 
chute, I would recommend that the bal- 
loon should be descending sufliciently 
toexpand the parachute, previous to its 
being cut away, thereby procuring the 
most steady departure for the earth. 


I remain Yours, respectfully, 
L. 


(A fuller description of this parachute 
will be given (with an engraving) when 
we shall again recur to the subject of 
aerostation. | : 


— Be 


ON THE STUDY OF MECHANICS. 


NO, IV. 
(Continued from page 98.) 


[Some few of our copies were printed off 
last week, by mistake, with the head 
* Mechanics, No. 4," placed over a let- 
ter, signed “ Q. E. D." 


Der. 6.— Particles. —Ву a particle of mat- 
ter must be understood, a quantity so 
small that its size becomes imperceptible ; 
so that the effects of its inertia and gravity 
may be calculated without considering its 
size; that is, it may be assumed as a ma- 
thematical point. When we speak of the 
number of particles contained in a body, 
itis always to be understood relatively ; 
comparison being made with another 
body. No separation or alteration in the 
arrangement of the parts of a body pro- 
duces any alteration in its aggregate in- 
ertia and gravity ; therefore, for the con- 
venience of expressing quantity by num- 
bers, а body may be considered as made 
Up of minute parts, each possessing the 
same inertia and gravity, without con- 
sideration of their individual density ; 
hence the quantity of matter contained in 
one body is to the quantity of matter con- 
tained in another; as the number of par- 
ticles contained in one is to the number of 
equivalent particles contained in the other. 
The quantity of matter contained in a 
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given body may be estimated by its aggre- 
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gate inertia, or aggregate gravity. 

It is the opinion of some authors, that 
matter is composed of indivisible and im- 
mutable particles, called atoms; but as 
experiment gives no indication of their 
existence, and- no rational argument is 
adduced in support of that hypothesis, we 
cannot even admit the probability of its 
truth. In a future paper it will be de- 
monstrated that they do not exist. 

Der. 7.— Density is the quantity of mat- 
ter which a body contains ina given bulk ; 
it is said to be uniform when equal quan- 
tities of matter are always contained in 
equal bulks; and unequal when equal 
quantities of matter are not contained in 
every equal bulk. 

Der. 8.— Motion is the act of a body's 
changing its place. The velocity with 
which it moves is measured by the space 
uniformly described in a given time; 
when the velocity is not uniform, the ve- 
locity at a given point is measured by the 
space which would be described in a given 
time, if that velocity were continued uni- 
form. Motion is of two kinds; absolute 
and relative. A body is in absolute mo- 
tion when it changes its place, compared 
with a fixed point; all bodies jon the sur- 
face of the earth partake of the earth's 
motion, and are consequently in absolute 
motion : indeed, every particle of matter 
within the scope of our observation, ap- 
pears to be in a state of considerable ab- 
solute motion; but it is more convenient 
to consider bodies as in absolute motion, 
or absolute rest, according to their motion 
or quiescence, when compared with the 
earth as a fixed object. (It will be seen 


‘hereafter that the absolute motion of a 


system does not affect the relative motions 
of its parts.) A body is relatively in mo- 
tion when it changes its position compared 
with another body in motion. When two 
bodies move in opposite directions, their 
relative velocity is the sum of their re- 
spective absolute velocities ; ifthey move 
in the same direction, it is the difference of 
their absolute velocities ; and if their ab- 
solute velocities are equal and iu the 
same direction, they are relatively at rest. 
In all cases, the relative velocity of two 
bodies is the velocity with which they 
approach or recede from each other ; and 
it is therefore equal in each body, whether 
both, or only one, be in absolute motion. 
Der. 9.—Momentum is the force with 
which a given body, moving with a given 
velocity, endeavours to proceed in the di- 
rection of its motion; it may be thus dis- 
tinguished from inertia. Inertia is an in- 
herent property of matter, invariable iu 
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all places and in all circumstances ; mo- 
snentum depends upon the quantity of mo- 
tion, that is, the quantity of matter in mo- 
tion, and the velocity with which it 
moves; it is therefore measured by the 
velocity and quantity of matter jointly, as 
Vx Q=M. 

Der. 10.—Compressibility is that pro- 
perty by which a body cedes, or contracts 
its size, when acted upon by adequate 
pressure. 

Der. 11.—Jmperceptibility is the capa- 
bility which every particle of matter pos- 
sesses of altering tts figure when acted 
upon by an adequate force, without con- 
sideration of its absolute compression. 

Der. 12.— Elasticity is the tendency of a 
body to recover its former figure after be- 
ing compressed, or impressed. А per- 
fectly elastic body would recoverits figure 
with a force equal to that employed in 
producing the compression, supposing the 
matter which is moved by compression to 
possess no inertia. Specific elasticity is 
the force with which a body of given di- 
mension and figure endeavours to preserve 
or recover its original figure; thus the 
specific gravity of steel is greater than the 
specific elasticity of whalebone, Xc. ; and 
the specific gravity of all metals varies in 
different temperatures, decreasing as they 
approach to fusion. I observed, in a for- 
mer paper, that erroneous definitions 
occasion considerable error in the 
calculations founded thereon, when they 
are adopted as axioms. The following 
example shows the impropriety of tole- 
rating false definitions. Perfect elasticity 
is thus defined In the Cambridge Me- 
chanics :-“ By a perfect elastic body we 
mean one which recovers its figure with a 
Force equal to that which was employed in 
compressing it," omitting the requisite qua- 
lification, ** supposing the matter moved by 
compression to possess no inertia. This 
false definition is afterwards taken as an 
axiom, and produces this manifestly ab- 
surd result: “ In steel balls, the force of 
elasticity is to the compressing force as 5 to 
9; in glass as 15 to 16; though in all 
cases the force of elasticity seems lo depend, 
tn some measure, upon the diameter of the 
ball As far as experiment can pene- 
trate, both glass and steel are perfectly 
elastic; that is, the force of elasticity is 
to the compressing force as 1 to 1. But it 
must be understood that the quantity of 
compression is to be limited according to 
their respective capabilities, and the force 
must be immediately removed when the 
compression is effected; otherwise а per- 
manent impression may be produced. 
The cause of the error being so much 
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greater in the steel ball than it is in the 
glass, is that the inertia of steel, com- 
pared with its specific elasticity, is pro- 
portionally greater. This question not 
only involves a philosophical truth, but 
materially affects the theory of mechanics 
in its practical application. I will, there- 
fore explain it more explicitly by means 
of the following 
PROPOSITION. 

If any force be made to act upon a per- 
fectly-elastic body, so as to produce an im- 
pression, it will recover tts former figure 
with a force equal to the impressing force, 
minus the inertia of the parts moved by the 
impression. 

Let F be the impressing force, E the 
elastic force, and X the inertia of the 
parts moved. Part of F will be expended 
upon X, and the remainder upon E; or 
the whole effect upon E will be F—X; 
but the force transferred from F to X will, 
at the end of the impression, be absorbed 
by E; therefore the whole effective force 
upon E will be F— X -+ X=F=E; and 
in the reaction of E its force will be partly 
expended upon X, and the remainder will 
be effective upon F; во that E — X =F 
— X will be the momentum communicated 
to F when the body has recovered its for- 
mer figure. The remaining force X will 
act in the contrary direction to E, and 
cause it to protrude until it has absorbed 
the whole momentum of X : the protruded 
matter will then return and produce ano- 
ther impression; and if not acted upoa 
by external resistance, a continual series 
uf vibrations will be produced: this is the 
cause of the vibration of all sonorous 
bodies. 

It will be proper to observe, that in the 
foregoing proposition F, E, and X aresup- 
posed to act in the same, or opposite di- 
rection; to describe the effects in bodies 
of various figures, where the elastic force 
seems to vary, would exceed the limits of 
an incidental remark ; but it will be ex- 
plained upon some future occasion. 


Q. E. D 
— сы: 
HEAT. 
NO. II. 
(Continucd from page 108.) 


ALL heated bodies, when exposed to the 
air lose portions of their heat by projec- 
tion, in right lines, into space, from all 
parts ct their surfaces: this we denomi- 
nate radiation. The term radiant heat, oF 
heat flying off like light, in rays, origi- 
nated with Scheet. It is so familiar to 
every one, that I think I need not adduce 
any experiment to illustrate it. Our com- 
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mon fire-places furnish an admirable 
illustration of this property of heated 
matter; nearly all the heat which we de- 
rive from the burning coals is furnished 
by radiation. Different substances, as 
we might naturally conclude, project or 
radiate heat in different quantities ; and 
the nature of their surfaces also greatly 
influences their powers of radiation. 
Mr. Leslie made a valuable series of ex- 
periments to ascertain the radiating power 
of different bodies, and the following table 
exhibits the conclusions which that dis- 
tinguished philosopher arrived at, with 
respect to the radiating power of ditferent 
substances in atmospheric air :— 


Lampblack .......... 100 
Writing- paper 98 
Crown glass.......... 90 
се 2i2.e 85 
Isinglass ............ 75 
Tarnished lead ...... 45 
Clean lead .......... 19 
Tin plate ............ 12 


From the above table, it appears that any 
thing which tarnishes the surface of metal 
increases its radiating power; thus we 
find that tarnished lead is a much better 
radiator than clean lead. 

Vessels intended to contain a liquid at 
& higher temperature than the surrounding 
air, and to keep that liquid as long as 
possible at the higher temperature, should 
be constructed of the worst radiators of 
heat; thus, a bright metal tea-pot is best 
adapted for the purpose, whereas a black 
porcelain tea-pot is the worst conceivable 
material for that vessel. 

A certain quality is possessed by all 
bodies, by which heat passes through 
their dimensions; this property is called 
conduction ; and, as in the case of radia- 
tion, they arrange themselves under the 
heads of good and bad conductors, thus 
is the transmission of heat effected less 
speedily in some than in others. Procure 
a solid cylindrical piece of iron, of about 
an inch in diameter, and one of wood, of 
the same size, and having wrapped a 
piece of paper round each in close contact 
with their surfaces, hold them over a can- 
dle; the paper aflixed to the wood will 
soon be burnt through, but that in con- 
tact with the metal will be hardly affected 
by the heat. The cause of this is, that 
the metal being a good conductor, con- 
tinued to absorb the heat as fast as it was 
imparted to the paper, aud so preserved 
it from being burnt; whereas the wood, 
being a bad conductor, suffered the heat 
to accumulate in the paper aflixed to it, 
and thereby caused its destruction. 

All kinds of earthy matter are bad con- 
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ductors of heat. It is said that the red 
hot balis used at Gibraltar in repelling 
the attacks of the Spaniards, were con- 
veyed in wooden wheelbarrows from the 
furnaces to the bastions, having only a 
layer of sand between them. 

A very pleasing experiment may be 
made by the student, to show the bad 
conducting power of water downwards ; 
procure a glass tube, about 14 or 15 
inches long, and about half an inch in 
diameter, fill it about three parts full with 
water; by holding it in an inclined posi- 
tion, and applying the flame of a candle 
about its middle, the water may be boiled 
in the upper part of the tube, while that 
situated in the lower part will be quite 
cold. SCIOLISTERUS. 


— 


To the Editor of the PENNY MECHANIC. 


SIR, In consequence of one of your Cor- 
respondents having sent you a description 
of a Self-acting machine, which you have 
promised to insert in your use:ul Maga- 
zine, I beg leave to state, that 1 have one, 
which Í planned some time ago. Му ob- 
ject in sending this letter is to prevent 
any dispute arising, if his plan should 
happen to be the same as mine. It is in- 
tended for a clock, to be kept in motion 
as long as it will wear or last, by a mov- 
ing power, purely mechanical, consisting 
of two lever wheels, to move of their own 
accord, by means of weights at the end of 
each lever, and the levers sliding in and 
out the wheels, keeps the clock in motion. 

I remain your humble servant, 
S. W. 
— -содаақ 


ECLIPSES. 
To the Editor of the PENNY MECHANIC, 


SiR,—The greater number of your readers 
are doubtless acquainted with the nature 
of an eclipse; but to many who have not 
an opportunity of studyinz such matters, 
a brief explanation of that phenomenon 
may be interesting, attention being natu- 
rally attracted to the subject by the total 
eclipse of the moon which we had an op- 
portunity of observing on the night of the 
13th uit. 

The exact laws of the motions upon 
which the calculations of an eclipse are 
founded caunot be dcscribed without en- 
teriug deeply into astronomy ; but a gene- 
ral idea may be formed without conside- 
ration of these minutiz or their causes. 

Besides the apparent diurnal motion of 
the moon from east to west, caused by the 
retation of tlie earth about its axis, it has 
a real motion, by which it perlurins a com- 
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plete revolution round the earth every | moon totally eclipsed, being so situated; 
month; this motion occasions both the | that the earth intervenes and intercepts 


Solar and lunar eclipses. А 


Let S be the sun, E the earth, M m the 
moon, shown in two opposite places in its 
orbit. When the moon is at the point M, 
it is in a right line between the sun and 
the earth; but being smaller than the 
earth, and much smaller than the sun, its 
shadow darkens only a smal! part of the 
earth; the eclipse is consequently invisi- 
ble except in the places where the shadow 
falls. If the centre of the shadow fall 
upon the earth, there is a total eclipse of 
the sun to a spectator placed at that 
point; when the shadow does not reach 
so far as the earth, the eclipse is anular, 
exhibiting a ring of light, when the centre 
of the moon is in a right line from the 
spectator, to the centre of the sun. If only 
a part of the moon intervene, the eclipse is 
partial. The variations which occur in 
the apparent diameters of the sun and 
moon is owing to their distances from the 
earth varying at different periods. The 
sun being on the opposite side of the 
moon from the spectator, it cannot illumi- 
nate any of that part which is visible to 
us; therefore a solar eclipse can only 
occur when the moon is at the change. 

At m the moon is represented at the 
opposite side of its orbit, in three dif- 
ferent positions of a total eclipse of the 
moon. The dark disc in the centre is the 


the light of the sun, Here the earth being 
the larger of the two bodies, its shadow 
obscures the whole disc of the moon when 
the centre of the moon passes through the 
centre of the earth's shadow. When the 
centre of the moon dues not pass through 
or near the centre of the shadow, the 
eclipse is partial. When the moon is 
eclipsed, it is seen alike from all parts of 
the earth where it is above the horizon. 
Since the sun and earth are on the same 
side of the moon, its visible disc must be 
entirely illuminated immediately before 
and after the eclipse; that is, when the 
is eclipsed it must be at the full. 

Although the earth totally intercepts 
the direct rays of the sun, a small portion 
of light is thrown on the obscured surface 
of the moon, by the refraction of the 
earth's atmosphere, which causes the rays 
to deviate from a right line in the same 
manner as is observed in the prism, or an 
object immersed in water, and viewed ob- 
liquely through the surface. In a very 
clear atmosphere the moon appears red 
during the eclipse; it resembles the co- 
lour of the sun seen through a thick Lon- 
don fog ;—a phenomenon more frequent 
than agreeable in this part of the world. 
If a spectator could be placed in the moon, 
the aspect of an eclipse would be widely 
different; when we see the sun eclipsed, 
he would see the small circular shadow of 
the moon pass over the broad disc of tbe 
earth, which would appear as a soon to 
him, but three or four times larger in di- 
ameter. Ina total and central eclipse of 
the moon, he would see the dark orb of 
the earth pass before the sun, presenting 
the appearance of a large black disc, sur- 
rounded with a deep red halo of refracted 
light; while the heavens, from the bori- 
zon to the zenith, would be blazing with 
myriads of stars, darting their unsullied 
light through the cloudless regions of 
space—a magnificent and glorious spec- 
tacle, but one whieh imagination only can 
contemplate. 


Accept, Mr. Editor, the assurance of 
my respectful consideration to- 
wards yourself and all readers, 


Q. E. D. 
=a 


The most powerful locomotive engine 
yet made has just been completed by Mr. 
Stephenson. Its propelling wheels are 
seven feet in diameter, and it is capable 
of dragging fifty tons. It is intended to 
run on the Great Western Railway. 


w — ғ за — уу ғ- ққ 


THE CHEMIST. 


ELECTRICAL STOOL. 
To tke Editor of the PENNY MECHANIC. 


біг,-І have lately discovered a very 
cheap method of making the Stool gene- 
rally used in experiments with the elec- 
trical machine. It is as follows :— 

Take & piece of deal, about eighteen 
inches long, fourteen inches broad, and 
one inch thick; let it be planed very 
smooth on both sides, and have the edges 
and corners rounded. To the under side 
at each corner glue a piece of the same 
sort of wood, four inches square, and one 
inch thick. When the glue is quite dry, 
let there be a hole bored through the cen- 
tre of each of the square pieces, and wide 
enough to admit the bottom of the neck 
of a common quart bottle. Then take 
four quart bottles, and having knocked or 
cut off the necks of the shoulders, let the 
bottom of each neck be firmly cemented 
into each of the four holes. A cement 
well adapted for this purpose is described 
in No. 9 of your valuable Magazine, but 
which would be much improved by the 
addition of one part more bees-wax, and 
two parts of powdered red-ochre. 


The subjoined figures represent the 
stool complete. a the top of the stool; 
B B B three of the square pieces of wood 
glued on to the corners (the fourth being 
invisible in the drawing); c c c three of 
the necks of the bottles. 

With this stool many very interesting 
experiments may be performed, of which 
the following are a few :— 

Ist. Let a person stand on the stool, 
and with one hand take hold of the con- 
ductor of the electrical machine, while in 
action ; sparks may now be drawn from 


any part of his body as easily as from the 
conductor itself. 

2nd. While he still remains on the stool, 
let some person approach him with a warm 
spoon, containing a few drops of ether. 
If he now bring one of the knuckles of his 
other hand within a quarter of an inch of 
the ether, a brilliant spark willissue from 
it, and will ignite the ether. 

3rd. Perhaps the most amusing experi- 
ment that can be performed by the aid of 
the electrical stool, is called the “ electri- 
cal kiss.” It is as foHows:—Let any 
lady challengea gentleman, not acquainted 
with the experiment, that he will not be 
able to kiss her, although she may incline 
to meet him. If he accept the challenge 
let ber mount the stool, and while they 
are inclining their heads to kiss each 
other, turn the machinery briskly. Pro- 
vided their clothes do not touch before 
their lips meet, a spark of fire will fly from 
the lady to the gentleman, which will be 
sure to make him draw back, without ac- 
complishing his design. 

N.B. In all experiments with the elec- 
trical stool, care must be taken that the 
clothes of the person standing on the stool 
do not touch the table, or any other sur- 
rounding object, which would convey the 
electricity back to the ground as fast as 
it was excited in the machine. 

Your's truly, 

Fleet-street. J. G. 


— m 


CHEMICAL TESTS, OR RE-AGENTS. 


To produce a beautiful Crimson Liquid 
бу mizing a Blue one and a Colourless 
one.—To a mixture of a tea-spoonful of 
tincture of cabbage, with a glassful of 
water, add a few drops of sulphuric or 
muriatic acid; upon which the blue co- 
lour given by thetincture will be changed 
to a red.—This is designed to show the 
influence of acids in changing vegetable 
colours. If a red colour is produced by 
dropping a little tincture of cabbage into 
a certain solution, we know that that so- 
lution contains an acid; and if the red- 
dened solution, upon being heated, be- 
comes blue, we learn that the acid is 
either carbonic acid or sulphuretted hy- 
drogen, as only those two acids are vola- 
tile. 


Test for Muriatic Acid.—Add a drop of 
muriatic acid to a quart of water; pour 
some of the mixture into a test-glass, and 
let fall into it a single drop of nitrate of 
silver; the whole will instantly be per- 
vaded by a milkyness, as the muriatic 
acid combines with the silver and form 
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muriate of silver, a salt highly insoluble. 
So great is the power of this test, that if 
a single grain of common salt is dissolved 
in 42,250 grains of water, the muriatic 
acid, thouch amounting to only 1,108,333 
parts of the weight of the solution, is 


detected. 
— . 


Southwark Astronomical 
ng. lane. — On Friday, Хоу, 17. 


— — 


QUERIES. 
To the Editor of the Penny Mechanic. 


Sir, — Can any of your very ingenious readers in. 
form me of the most modern construction of the in. 
terior of a percussion run? Also, ot the inside of a 


Parker's patent fountain lamp ¢ 
EvGentus, 


Sir,—Can any of your Correspondents inform me 
what are the colours used for painting objects on 
magic lanthorn slides, where | can purchase them at 
most simple method of 
drawing the objccts fit to illustrate astionompy, natu- 


the cheapest rate, and the 


ral history, Фе. ¢ 


Also, the best and simplest method of constructing 


а Phantasmagoria ? J. M. R. 


— 


ANSWERS TO QUERIES. 


“ Experimenter.” 


a-crown, which he 
making one, 


Sir, —1f vour Correspondent, “ Pivott," should find 
the following preparation of any service to him, my 
aim in sending it will be fully answered 

Several years ago, Monsieur Chevrenl discovered 
that all fat is composed of two distinct substances, one 
of which, called eZazn, remains fluid at theordinary 
temperature of the atmosphere; and the other, de- 
nominated stearine, easily becomes solid. The for. 
mer should be used for all instruments of a delicate 
nature to which oil is applied to prevent friction. It 
is obtained thus :—0:!, or fat, is cxnosed to the action 
of eight times its weizht ot alcohol, nearly boi ing; 
thc liquid is then poured off, and on cooling, the 
stearine separates in a crystalline form. The alcohol 
is then evaporated to a fifth. part of the volume of the 
Whole, and the elain remains, which is colourless, in. 
ipid, without smell, and ditficult to eougeal, 

Or bv squvezing tallow between the folds of porous 
paper. the clain is separated, and soaks into the paper, 
while the stearine ranains behind. The paper being 
soaked in water, and pressed, gives up the ciain. 

I reinain yours, Evcentus, 

Moulds for Casting Leaden Figures.—lf “ТЕ” 
has models to cast from, he will tind plaster of Paris 
best suited to his purpose. Many persons cut their 
moulds out on hearth-stone. 


No. 52 * R. W.“ Why ore Conical Wheels more 
generally used than Cylindrical ones ?—Cylirdrical 
wheels, rl es l. as they usually are, obliquely, present 
many disacs ai'azes; the carriage is more easily over. 
turned. lcciuse the points of support are brought 
newer to tue centie of gravity; the friction on the 
ax e iperea ed, by the wheel acting asa lever; and a 
greater force із recuired to draw the carriage, owing 
to the friction of the wheel on the ground; the greater 
and lesser. circumterences describing the rectilinear 
space. lam not aware that any valid reason is as. 
signed for the adoption of so extraordinary a con. 
struction, unless it be that the wheels, being wider 
apart, would be inconvenient on some particular 
roads, . E. D. 


“А Young Tradesman” How is the quality of 
Steel in Manufacturcd Goods to be ascertaincd ?— 


Society, Nelson-street, 

at eight o'clock 

precisely, Mr. Maughain will deliver a lecture on 
eat, 


Хо, 49 of our Magazine con. 
tains an article on amuamg experineuts with the air 
pump. — He can purchase a camera ob: cura for half. 
had better do than attempt at 
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The quality of steel cannot be ascertained unless you 
make the sacrifice of an article as a sample ; if a flle, 
ог any cutting instrument. try it upon the hardest 
substance it will cut without indenting or breaking 
the edge, and compare its capability with a similar 
instrument of known quality, Other things may be 
examined, bv observing the fracture, when broken, 
but this requires experierce, The degree of hardness 
may of course be found by filinv; but the surest 
method of knowing the quality of hardware is (with 
reverence be it spoken) the same which must be em. 
ployed to find out the true quality of software) 
namely, bv trial, . Е. D. 

[Some physicians, from long practice and very keen 
perception, caa read a patient's disorder in the coun. 
tenance, So it is with some persons who deal largely 
in cutlery; they сап iudze of the quality from the 
colour of the steel. Ihe common cast-iron cutlery, 
for instance, has a reddish-brown tinge, while fine 
steel has been polished so high as to answer the pur. 
pose of a mirror.) 


^ E. F. D.” Marble is polished with a white pow. 
der called putty (1 bclieve it is an oxide of tin.) 


— 


TO CORRESPONDENTS. 


If J. J. will send his address to W. Syrett, No. 07, 
Great Titchficld-street, Osford-street, he will re. 
ceive the information he requircs respecting the 
Watch Alarum. 

The communication from T. M. Vaughan, Bristol, 
ts farourably received. 

J. G.'s paper on the Steam Gun shall be inserted тей 
вес U possible. 

Scislisteros, Tue drawing of the O.ry-hydrogen Mi- 
croscupe is sent to our engraver. 

The letter on Strikes, sent by J. F. S, must stand 
опер for the present. 

J. Tranklin's Safety.ralve is а very clever conirit. 
ance, ала his description fit shall be inserted 
when the engraving ts erecutca —— We hare had 
several посів of apparatus for Sweeping Chim. 
niyo Sent us. We intend inserting a description í 
one west werk, witch, we think, will entirely m 
perscde climbing bys. 

W. J., Brighton, S бе inserted. 


Кессігей T. Maithews—J, M.— W. S., &c. 


— — 
ERRATA. 


In pare 109, 18th line on Heat, the apostrophes 
ought to have been deleted, the quotation extends 0 
the end ot the paras apos, Я 

In No. 5^, page Өл, cl, Y, c 9, for “of the” read 
and; line:. дог соро * read ссср ѓо. к 

Іп No. 50, page 50, coi, I, line 31, for ** pound 
read hour, 

Long-looked.for come at last I—A Magazine for the 
Boys!! 
Just published, with neat Engravings, price Ove 
Penny, anew Weekly Periodical, entitled, 
HE MAGAZINE FOR ALL THE BOYS; 
Hor ib Companton; and GENERAL Story. 
TELLER.— The Book, instead of its Editor, will join 
them in all their amusements ; though grave in the 
Scliool.room, it will be a most cheerful associate In 
the Play-ground: will join them either at Cricket, or 
Marbles, or Leap-frog, or what they please, It will 
accompany them in their Fishing Excursiona; make 
one of their Bathing Party: or seck with them the 
Bird's-nest. And when the setting sun reminds them 
of home, it will follow them iHe apd іп the eocial 
circle have many a pleasant Tale to te 

London; G. Berger, Holywell-street ; D. Doudney, 

Holloway ; and all Booksellers, 


London: Printed at the Holloway Press, by D. A. 
Doupx zr; where all Communications are to be 
addressed (post paid); published by BERGER. 
Holywell-street, Strand; and may be had of ali 
Booksellers. 
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I beg our friend will not defer sending 
his parachute on my account, especially 
as we are about to be regaled with a fresh 
batch ; and [ have no “ wonder workings” 
and “aboriginal ideas” to offer him, as he 
expects. I hope his next communication 
will be upon a more interesting subject, 
aud influenced by a more benignant planet. 

I remain, sir, 

Your * ungenerous, vain, modest, ill- 
natured, pompous, wonder-working, 
disrespectful, sensible, sneering, con- 
sistent, hypercritical, aboriginal, in- 
digestible " servant, 


Q. E. D. 
mcr AEn 


To the Editor of the PENNY МЕСНАМІС. 
Бін,--А correspondent in your last Num- 


ber, who rejoices in the cognomen of 


* Alexis," is certainly a very strange sort 
of personage. After saying, in the first 
part of his letter, “Ihave always main- 
tained a respect for The Penny Mechanic 
(if I may be allowed the term) grounded 
upon the perfect equanimity of temper 
which your able correspondents have dis- 
played," he falls foul, in no very polite 
terms, of your able correspondent, “ Q. 
E. D." Had he confined his remarks to 
him I should have had no fears as to the 
result, he being very well able to take 
care of himself. I have, however, a few 
words to say on another part of the letter. 
* Alexis” says, the ungenerous fling at 
Sir Andrew Agnew would have been much 
better omitted ; for however misled he 
may have been, no person can deny but 
that his motives were good." The mo- 
tives of the worthy Bart. may be very 
good of the sort; I shall not therefore 
quarrel with them. But from the above- 
quoted passage, it would seem that 
* Alexis dislikes an ungenerous fling ; 
therefore he says, * Had he, instead of 
his name, introduced that of the greatest 
humbug ofthe age, D. O'Connell, he would 
have done much better." I should like 
very much to know from * Alexis" what 
right or title he has to call the hon, mem- 
ber for Dublih * the greatest humbug of 
the age." І вау that Mr. O'Connell is no 
humbug, but that, on the contrary, he is 
one of the greatest patriots and statesmen 
of the age; added to which he is the 
friend of the working man. I will con- 
clude this hasty note, by remarking, for 
the information of **Alexis," that the 
name of O'Connell will live in the hearts 
of millions of his countrymen long after 
his mortal remains shall have been laid 


in the dust, and when party virulence shall 
have ceased to attack him. 
I am Sir, yours, &c. 
J. F. S. 


— 


^ 
SOUTHWARK OBSERVATORY, 
Nelson-street, Long-lane. 


ON the first establishment of this Insti- 
tution, two years ago, it embraced only 
the opportunity of having access to the 
30-ft. refracting telescope, intended to 
carry three series of lenses, and at present 
fitted up with one. Courses of lectures 
and a reading-room have since been added; 
and it is the object of the founders to ren- 
der the means as interesting, and the ents 
as instructive and useful as those of any 
Society at present existing. 

The whole undertaking was commenced 
and continues at the responsibility and 
sole expense of the Treasurer. 

We hope the patriotic exertions of this 
individual may prove a national benefit, 
and source of gratification to himself; 
that through the means here offered for 
studying the delightful science of astro- 
nomy, the genius of some of our country- 
men may be made to shine forth and 
spread a lustre on our nation. 

The distinguishing feature of this So- 
ciety consists in the possession of an ex- 
tensive apparatus, designed to carry three 
powerful refracting telescopes, having a 
focal distance of thirty feet, yet so ma- 
nageable as to be easily adjusted, by a 
single person, to any point in the heavens. 

For the purpose of displaying to the 
public the object which the founders hold 
the more particularly in view, it was at 
first deemed advisable to announce courses 
of lectures on astronomy, or on subjects 
only that are intimately connected with 
it; this having been accomplished, the 
Committe have now the satisfaction of 
presenting a list of lectures, which, from 
their being more diversified, will, they 
doubt not, be esteemed more interesting 
by the generality of the members. 

The Committee feel great pleasure Ш 
acknowledging the assistance proffered 
by several gentlemen of talent, in further- 
ance of the objects of the Institution. 

The Reading Room is supplied with 
periodicals, and with a selection of works 
on scientific and general subjects. It is 
also furnished with globes, maps on vari- 
ous projections, tracing globes, apparatus, 
drawings, specimens, &c. . 

The privilege to visitors of admission 
to the observatory has been extended to 
the lectures ; and in order to accommodate 


ͤXͤC8ũͥ. Q ˙ ⅛ ˙»-‚ аа." Оле A 


THE PENNY MECHANIC. 


occasional residents in London, to whom 
the opportunity of frequently attending 
the Institution during their stay would be 
highly desirable, a regulation has been 
adopted, by which, on payment of atrifling 
sum, visitors can be admitted to the ob- 
servatory on five distinct evenings, and to 
one lecture. 

To those who seek for rational gratifi- 
cation in the cultivation of intellectual 
and scientific pursuits, the Committee now 
address themselves, soliciting their sup- 
port, by becoming subscribers to this 
truly national undertaking. 

On Friday, November the 10th, an In- 
troductory Lecture, on the Properties of 
Matter, will be delivered by W. Maugham, 
Esq., Lecturer to the Gallery of Practical 
Science, Belgrave Institution, &c. Ad- 
mission by tickets, which may be obtained 
gratuitously on application. To be fol- 
lowed every succeeding Friday by popular 
lectures on astronomy and the various 
departments of physical science. 


Terms of subscription for the use of the 
observatory and reading-room, and at- 
tendance at the lectures : 


Per Ann. 

A lady (ticket not transferable) £1 1 0 

A gentleman, ditto ............ 111 6 
A lady or gentleman (one per- 
sonal and one transferable ad- 


MISSION) .................. 220 
Every additional transferable 
admission 0 12 0 


Terms for the admission of visitors, on 
entry of name and address, and com- 
pliance with the regulations of the 
Society : 

To the observatory, any evening 


(except Friday) .............. 1 0 
To the observatory five evenings 
and to one lecture ............ 2 6 


Tickets for any particular lecture, one 
shilling each, may be procured any day 
previous to that of the lecture. Terms 
may be agreed on for the admission of 
societies, schools, &c. 

All applications to be made at the Ob- 
servatory, or to the Hon. Secretary, 6, 
Dean-street, Tooley-street. 


— 


DAMASCUS STEEL, 


Tue composition of the material formerly 
so celebrated as the steel of Damascus 
bas given rise to many investigations, not 
merely on the point as to whether it was 
indebted for its appearance and elasticity 
to welded laminæ of iron and steel, or to 
80me chemical peculiarity, but likewise 
whether a large proportion of tbe notions 
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connected with its history and excellence 
may not have been fabulous. The most 
general opinion has been, that the varie- 
gated surface of oriental sabres results 
from their being composed of what the 
French call étoffé, or mixed metal; that is 
to вау, a compound of bars or wires of 
steel, or of iron and steel, welded and 
wrought together, and twisted in different 
directions. In 1823, the Repertory of 
Arts published the translation of a paper, 
giving the result of a series of experi- 
ments undertaken by M. Bréant, examiner 
general of the assays at the Royal Mint in 
Paris. The French philosopher comes to 
the conclusion, that, instead of a mere 
mixture of metals, the oriental damask is 
in reality a cast steel, more charged with 
carbon than our European steels, and in 
which, by the effect of cooling, properly 
managed, a crystallisation is produced of 
two distinct combinations of iron and car- 
bon. M. Bréant premises that the law 
discovered by Berzelius, according to 
which bodies combine that have any 
affinity for each other, explains, in a satis- 
factory manner, the property which cha- 
racterises the steel of the orientals of be- 
coming variegated at the surface, when, 
after being polished, it is submitted to the 
action of very weak acid. ** Let us sup- 
pose," says the investigator, **that in the 
preparation of steel suflicient carbon have 
not entered, the steel formed will only be 
in proportion to the quantity of combined 
carbon ; the rest will be iron, only mixed. 
The cooling then taking place slowly, the 
more fusible particles of steel will tend 
to unite together, and separate themselves 
from the portion of iron. This alloy will 
therefore be capable of developing a da- 
mask; but this damask will be white, but 
slightly marked, and the metal will not be 
susceptible of great hardness, because it 
will be mixed with iron. 

“If the proportion of carbon be exactly 
such as it ought to be, in order to convert 
the whole of the iron into steel, there will 
be only one sort of combination: but if 
the carbon is a little in excess, the whole 
of the iron will be in the first place con- 
verted into steel. Afterward the carbon 
remaining in the crucible will combine in 
а new proportion with the part of the 
steel already formed. There will, in this 
case, be two distinct compounds, namely, 
pure steel and carburetted steel, or cast 
iron. These two compounds, at first 
mixed confusedly, will tend to separate 
when the liquid matter remains at rest. A 
crystallisation will then form, in which 
the particles of the two compounds will 
arrange themselves, according to their 
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respective affinity or their specific gravity. 
Let a blade, made of steel, thus pre- 
pared, be put into acidulated water, a very 
apparent damask will be developed, in 
which the pure steel parts will be black, 
and those of carburetted steel will re- 
main white, because the acidulated water 
does not so easily show the carbon of the 
carburetted steel. The carbon irregularly 
dispersed in the metal, and forming two 
distinct combinations, is then that which 
occasions the damask ; and it is obvious 
that the slower the cooling the larger the 
damask veins should be. For this reason 
it is, perhaps, necessary to avoid melting 
very considerable masses, or rather it will 
be requisite to make some modification in 
the process. In support of this opinion, 
I think 1 should quote Tavernier, who, in 
his Travels in Persia, has given some in- 
formation which makes us acquainted 
with the size of the lumps of steel, which, 
in his time, were employed in making the 
damask blades: * The steel susceptible of 
being damasked, says he, *comes from 
the kingdom of Golconda. It is met with 
in commerce in lumps about the size of a 
halfpenny cake. They are cut in two, in 
order to see whether they are of good 
quality or not, and each half makes the 
blade of a sabre.’ From this account it is 
evident that the Golconda steel was in 
buttons, like wootz. Tavernier adds, that 
if, in the hardening of that steel, the me- 
thods of Europe were followed, it would 
break like glass. Hence it may be in- 
ferred that it is very difficult to forge, and 
80 it was observed by Réaumur. 

“This philosopher having received 
from Cairo some specimens of Indian 
steel, found nobody in Paris able to forge 
them. On this subject, he declares that 
it must be the fault of our workmen, for 
the orientals succeed in working this 
kind of steel. As carbon has the princi- 
pal influence, not only upon the damask 
of the steel, but also on its intrinsic qua- 
lities, it is to be feared that Messrs. 
Stodart and Faraday may have been led 
into error in their labour, as I have been 
myself fora long time, and that they may 
have attributed to metallic alloys effects 
more particularly due to a greater pro- 
portion of carbon, I am, however, very 
far from contesting the existence of me- 
tallic alloys in the oriental sabres, al- 
though, in the few fragments that I have 
had occasion to analyse, I have found 
neither silver, gold, palladium, nor rho. 
dium. It appears to me, nevertheless, 
very probable that various combinations 
may have been attempted. 

"Plumbago has appeared to me, in 
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some circumstances, to soften the steel, 
which an excess of carbon wodld render 
too harsh; at least, I have obtained ex- 
cellent results with a hundred parts of 
steel, one of smoke-black and one of 
plumbago. But a very remarkable ex- 
periment, in regard to the advantage 
which may be derived from it, in working 
on a large scale, is, that a hundred parts 
of soft iron and two of smoke-black, melt 
as easily as common steel. It must be 
supposed that the whole of the carbon 
does not enter into combination. Some of 
our best blades are the product of this 
combination. It is evident from this ex- 
periment that it is not necessary, in order 
to obtain very good steel, to begin the 
operation by cementing iron. "The iron 
may be treated immediately with the 
smoke-black, and this would greatly di- 
minish the expense of the manufacture. 

* A hundred parts ofthe filings of very 
grey cast iron, and a hundred parts of 
similar filings, previously oxydised, have 
produced a steel of a fine damask, and fit 
for the manufacture of bright arms. It is 
remarkable for its elasticity, a valuable 
quality not possessed by the Indian steel. 
The more carbon the steel contains, the 
more diflicult it is to forge. Most of the 
specimens that I have prepared have not 
been drawn out but at a temperature, the 
limits of which are very confined. Heated 
to white-red they crumble under the ham- 
mer. Ata cherry-red heat they become 
hard and brittle, and that disposition in- 
creases in proportion to the fall in tempe- 
rature, 80 that once arrived below cherry- 
red, if we would remove a portion with a 
graver or file, they are found to be much 
harder and more brittle than after they 
are completely cooled. 

“Таш convinced, by experience, that 
the orbicular veins, called ronces by the 
workmen, which are seen on the fine ori- 
ental blades, are the result of the manner 
of forging. If we content ourselves with 
drawing the steel out lengthwise, the 
veins will be longitudinal. If we extend 
it equally in all directions, the damask 
has a crystalline appearance. If we ren- 
der it wavy in the two directions, there 
will be shades and gradations, as in the 
oriental damask. It will not require 
long trials to be able to produce any va- 
riegated design we desire.”—Lardner’s 
Cabinet Cyclopedia. 

We learn from a Portsmouth paper, 
that a lady, who has recently died, has 
left the sum of 200l., to be given as а re- 
ward to any person who shall invent a 
machine which will supersede the use of 
boys in sweeping chimneys. 


THE CHEMIST. 


EXPERIMENTS IN ELECTRICITY. 


Fic. 1, of the engravings in our front 
page, represents the Electric Sportsman. 
A is a stand of wood; B is a common 
Leyden jar, out of which proceed the 
wires H, one terminating in the ball F, the 
other in the ball n; surrounding which 
are small birds made of pith and feather, 
suspended to the ball p by silken threads; 
ka shelf for tbe birds to rest upon; ca 
sportsman; G his gun. The Leyden jar 
should be filled with electricity, and the 
birds will then fly round the ball. It 
should be then placed on the stand, and 
the sportsman’s gun brought in contact 
with the ball F; a report will be heard, 
and the birds will fall as ifdead. There 
should be a communication between the 
vial and the sportsman of metallic sub- 
stances, as seen by the dotted line on the 
stand. 

Fig. 2 is a representation of the Elec- 
tric Bells. a is a glass pillar, fixed in a 
stand of wood, from the top of which pro- 
ceed the wires р, terminating by two 
bells в, hung by a chain; c silken threads, 
terminating in brass balls. The electrical 
apparatus is then attached to the ball Е; 
tongues c will then verberate against the 
bells. The middle bell is to have a hole 
at the top for the glass pillar to pass 
through. This will have a very pretty 
effect; the etectricity passes down the 
wire D to the bell, it then attracts the 
clapper, which, when loaded, it repels, to 
discharge itself against the middle one, 
and again returns. The bottom of the 
pillar should be coated with tin-foil from 
the bell downward. 

Fig. 3 is the Wheel. ais a wire, to be 
placed on the conductor of the electrical 
apparatus ; the wires B B B B to be bent 
round and terminate in a fine point. The 
wheel will turn round upon its axis at c. 

W 160. 


— e 


Method of preparing and using a Fulmi- 
nating Powder.—Take three parts of ni- 
trate of potass, two parts of sub-carbonate 
of potass, aud one part of sulphur; pow- 
der them separately, and dry them, by 
placing them on a tile before the fire ; 
then mix them intimately, by rubbing all 
together in a warm mortar, and preserve 
the compound in a corked phial. Let 
half a drachm of this powder be spread on 
the bottom of a small iron ladle, and heated 
over a fire, it gradually blackens, and at 
last melts ; at the same time it explodes 
with a violent report. It is not attended, 
however, with any danger. 


Fire produced by the mixture of two cold 
Liquids.—Into a gallipot, placed on the 
hearth, pour three teaspoonsfull of oil of 
turpentine; then mix in a phial three tea- 
spoonsfull of fuming nitrous acid, with 
one-fourth part of sulphuric acid; and 
pour this mixture suddenly upon the oil 
of turpentine; inflammation instantly 
takes place, accompanied by a large quan- 
tity of black smoke. It is advisable to 
fix the phial, from which the acid is 
poured, to the end of a long stick, as the 
sudden combustion occasions a part of 
the liquid to be thrown out of the vessel. 

W. H. S. 


Cheap Pneumatic Trough.—Obtain the 
half of a butter-tub, which can be pur- 
chased at any cheesemonger’s for, at most, 
fourpence; then get a piece of deal, or 
any other wood, and burn two or three 
holes in it of a sufficient size for the shelf. 
Nail it inside the tub, about an inch below 
the intended surface of the water. Alto- 
gether the expense will not exceed six- 
pence. If available, it will be advisable 
to paint the tub, which will make it 
water-tight. C. P. 

Very singular preperty of Camphor.— 
If a small piece of camphor is placed on 
the surface of water contained in a basin, 
it immediately begins to move round and 
round with considerable rapidity. It is 
necessary that the water be pure, for if 
dust or grease be present the camphor 
will not move; or if, while its rotary mo- 
tion is proceeding, a single drop of grease 
be let fall into the water, the camphor 
will instantly start away from it to the 
sides of the basin, and its motion will be 
puta stop to.—Nothing satisfactory has 
yet been advanced in explanation of this 
phenomenon. 

To show that the Atmosphere contains 
Water even in the driest weather.—1. Ex- 
pose to the open air for a few days a 
spoonful of dry sub-carbonate of potass, 
or muriate of lime, spread on a saucer; 
the salt will attract so much moisture 
from the air that it will become liquid. 
2. Put a given quantity of strong sul- 
phuric acid into a vessel exposed to the 
air; at the expiration of twenty-four 
hours its weight will be found to have in- 
creased one-third. 

To show that the Atmosphere contains 
Carbonic Acid.—Expose to the open air, 
in an open vessel, a quantity of trans- 
parent lime-water; a white crust will 
soon form on its surface, which, on being 
broken, falls to the bottom of the vessel, 
and is succeeded by another. This preci- 
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pitate, upon being examined, proves to be 
carbonate of lime. Therefore carbonic 
acid is attracted from the atmosphere by 
the lime in solution. J. R. Warrs. 


— 
QUERIES. 
To the Editor of the Penny Mechanic. 


Sir, —I should feel obliged if“ J.“ or any of your 
Correspondents who have made the air-pump de. 
scribed by him in No, 47 of your valuable periodical, 
would take the trouble to explain more clearly how 
the stoj-cock is fixed into the cylinder, and which 
way it is placed in ít, and by what outlet the air 
escapes, also how deep the cylinder must be let into 
the wood, and if there need be an air cushion. 

Perhaps some of your Correspondents can inform 
me of some simple experiments that can be per. 
formed with the Cheap Electrical Apparatus. 

Yours, &c., Marcury., 

Will Mr. Watts have the kindness to inform a lady 
how Court Sticking Plaister is made? The experi. 
ments resorted to have produced too brittle a sort. 
Also the method of preparing Cakes of Water Co- 
lours for drawing. 

Sir,—Can any of your intelligent г опезропарпе 
inform me how to procure Pure Vegetable Oil, fitted 
for watches, &c. ? Pivor. 

Sir, —Can any of the curious readers of your clever 
little work explain how a piece of card, in the form 
of a parallelogram, of two inches in length, by one and 
an eighth in breadth, may be cut in two, so that by 

lacing one of the parts so divided in another position, 
it will form, together with its companion, a perfect 
square? ‘This can be done, but by what акшы ? 


Sir, —Can any of your numerous Correspondents 
inform me how to construct or procure an Elec- 
trophorus, suited for a chemical laboratory ? Also 
how to construct Electrical Apparatus, suitable to the 
Cheap Electrical Machines set forth in your valuable 
Magazine; such as Leyden Jars, pair of Directors. 
Luminous Conductor, Electrometers, Exhausted 
Flask, Discharging Rod, &c. A SUBSCRIBRR, 

[The postage of this letter was not paid. ] 

Dear Sir, — You will oblige me by giving insertion 
to the following queries :— 

1. In what manner does steam produce the white 
deposit, or colour on funnels of steam.vessels, when 
in passing from the steam.pipes it plays on them ? 

9. We know that iron at a red heat possesses the 
property of decomposing steam, by combining with its 
oxygen, the hydrogen being set free; and we are 
also aware that this oxide of iron, at a red heat, can 
be restored to its metallic state, by passing hy n 
over it. Will some of your Correspondents be kind 
enough to explain this paradox ? 

3. Where can Coal Oil be purchased? If not sold, 
how can it be separated from gas tar? 

4. By what means does Light decompose Nitrate 
of Silver, and how do the sun's rays effect the com. 
bination of a mixture of Chlorine and Hydrogen ? 

Yours, &c., W. Y. 


ANSWERS TO QUERIES. 


** A Young Chemist" can purchase the Bottle and 
Tube, with screws to fit, ait-tight, one within the 
other ; also a piece of flexible metal tube (which can 
be bent to any shape, to convey the gas to the re- 
ceiver), at Dyinonds', operative chemists, No. 146, 
Holborn Bars, for 8s. —Also at et 49, Strand ; 
where he can obtain a Gas Bottle and Iron Tube 
ground in, together with a Flexible Metallic Tube, 


to suit the collection of gas, either by a fumer or 
a pneumatic trough. The price will be 118, 

Washable Varnish.—This may be made by dissolv. 
ing shell.lac in strong spirits of wine, 

Japan for Tin.—Take of good linseed oil one gal- 
lon, and of umber half a nd; boil them together 
till the oil becomes very wn and thick; strain it 
through a coarse cloth, and set it again to boil, in 


which state it must be continued till it acquires а 
pitchy consistence, when it will be fit for use. 
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“үу, S.“ Common linseed oil, rendered very dry. 


ing by being boiled with litharge, will, when ied 
to the tissue paper, and dricd, by being p near 
the fire, in the sun, or in any warm situation, (which 
precaution will be n 
within the term of two or three days at furthest), fully 
answers the purpose for which it is intended, viz. that 
of rendering the balloon air-tight. 


to ensure its drying 


With regard to sticking the edges of the gores to. 


gether, the best cement that can be used is à mixture 
of common glue and oll, melted carefully together 
without water. 


As to inflating, carburetted hydrogen will not an. 


swer for a smaller balloon than one of twenty feet in 
circumference, 


“ Pickwick ” will find the linseed oil much better 


suited to varnishing his balloon than any solution of 


Indian rubber, I am yours, &c. CARBON. 
“А Schoolboy ” will find some amusing Christmas 
& 


Experiments in Number 


—̃ ſÜ—— 
TO CORRESPONDENTS. 


ago 

persons who have now and brought u 
ош as their own invention? Perhaps he can ieat 
»‚„ M next. To кее 
publicity to the inventions of Mechanics, and to 


“ С. Taylor." We intend shortly to give a description 
qf the most approved Locomotive Engines at pre. 
sent in use on Railways. 

The article send us by ** Entity " shall be inserted, 

The attempt at perpetual motion, or rather the loco. 
motive machine, of which owr Correspondent has 
sent us а drawing and description, ts not void of 
interest. We have sent the sketch. to our En. 


aver s. 
«4 Builder” (s fnformed that he is at liberty to 
ercct the Fire Staircase, described tn No. 51. 


Errata.—In Number 59, page 91, the fourth 
question should commence an inflexible cylindrical 
vessel.“ Also, when this quill is ед,” should 
have been filled. Q. 13, for & read ae. Q. 17, for 
“all” read at. I take this opportunity of observing, 
that mistakes of this kind are unavo in corre. 
spondence, where the author has not an opportunity 
of correcting his own writings; so that what appears 
to be a confusion of ideas, is in reality only a confo- 
sion of type. This applies particularly to Q. E. D,” 
whose manuscripts are something between a phy. 
sician’s prescription and a washerwoman's bill, 
but less oblique than the latter; indeed the Editor 
once suppressed a whole paragraph because it dean 
the wrong way. Q. E. D. 


Long-looked.for come мач mA Magazine for the 


уз. 

On Saturday next, November 4, will be published, 
with neat Engravings, price One Penny, a new 
Weekly Periodical, entitled : 

HE MAGAZINE FOR ALL THE BOYS; 
HoLipaY Companion; and GENERAL STORY- 

TELLER.— The Book, instead of its Editor, will join 

them in all their amusements ; though grave in the 

School-room, it will be a most ch 1 associate іп 

the Play-ground; will join them either at Cricket, 07 

Marbles, ог Leap. frog. or what they please. It will 

accompany them in their Fishing Excursions; make 

one of their Bathing Party; or seek with them the 

Bird's.nest, And when the setting sun reminds them 

of home, it will follow them thither, and in the social 

circle have many a pleasant Tale to tell. 
London; G. Berger, Holywell-street ; D. Doudney, 

Holloway ; and all Booksellers. 


CPC NN e PEPERIT CHRIS TRETEN ыда 
London: Printed at the Holloway Press, by D. A. 
Doux Ex; where all Communications аге to 
addressed (post paid); published by BERGER. 
Holywell-atreet, Strand; and may be had of al) 

Booksellers. 
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PLAN FOR WARMING STEAM- 
BOATS. 


To the Editor of the Ргххү MECHANIC. 


Sır, —May I request the favour of the in- 
sertion, in your Magazine, of the enclosed 
plan for condensing the steam in marine 
steam-engines, by which the heat of the 
steam тау be partially employed in warm- 
ing the cabin, or may allow it to cool at 
pleasure. | Although simply warming the 
cabin is no very great object, yet the prin- 
ciple of condensation going on outside 
the vessel, I think might be turned to ac- 
count, to save room, which is of great im- 
portance in marine steam-engines ; aud it 
would also answer the purpose of keep- 
ing the water clear for the use of the 
boiler. I am your obedient servant, 
ARDENS, 


EXPLANATION OF THE Drawinc.—The 
steam is conducted by tubes after leaving 
the cylinder (cc in the horizontal plan), to 
the after end of the vessel, and thence 
back again to the air-pumps аа. In part 
of their course the tubes are placed longi- 
tudinally along the outside of the vessel, 
in place of certain strokes of the plank- 
ing, as at 66 in both figures, in order that 
they may be exposed to the contact of the 
external water. In other parts of their 
course they pass under the cabin floors, as 
atdd. The portions of the tubes respec- 
tively nearest the cylinders and air- 
pumps, approach each other closely at ee, 
where they both pass through four-way 
cocks, by arranging which the steam may 
be made at will to pass round the outside 
of the vessel first, and be condensed be- 
fore coming under the cabin tloor, or else 
under the cabin floor before condensation, 
thus warming or cooling the cabin at 
pleasure. ARDENS, 


Сааса 


To the Editor of the PENNY MECHANIC. 


SIR— Number 51 of your Magazine con- 
tains a description of a Fire Staircase, as 
projected by H. Plummer; I should be 
sorry to deny that it is a very ingenious 
plan, bnt I fear the obstacles to its practi- 
cal utility (on which I begto make a few 
remarks) cannot be overcome. Іп the 
lirst place, with respect to the waste of 
ground, which in situations such as Lom- 
bard-street, where it isso valuable, I con- 
sider that not one out of fifty would make 
the sacrifice that must accrue in the length 
ofa street. But even were this sacrifice 
submitted to, I doubt whether, in the con- 
fusion occasioned by a fire, the usual 
number of inmates in every house would 
have sufficient presence of mind to allow 
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each other to descend safely ; it is more 
than probable that some would be preci- 
pitated into the street. Indeed, I much 
fear whether any thing within the scope 
of human ingenuity can effect what has 
already been so laudably attempted in 
order to anticipate the distressing difticul- 
ties in question, It is rarely indeed that 
the instructions of those who sit down to 
write, in a calm state of mind, can be fol- 
lowed by those suffering by distressing 
casualties of any kind whatever. It has 
been justly observed, that “йге and water 
are good servants, but bad masters; and 
all that can be said is, that it is a truly 
praiseworthy attempt to reduce them to 
the obedience of man. That presence of 
mind which we ought at all times to cul- 
tivate, is as equally requisite in a ship- 
wreck as in a conflagration. The weak 
and timid will find difficulty in making 
u-e of the best-contrived apparatus, whilst 
the bold and resolute will find means of 
escape, influenced alone by the difticulties 
of the moment. ] remain, Sir, 
Your constant Reader, W. E. F. 

[We are perfectly aware of the preju- 
dice which is always shown in favour of 
old customs. This brings to our mind the 
story of a Dutchman, who, rather than he 
would divide the weight of a sack of flour 
on his mule's back, threw the whole on 
one side, with a proportionate weight of 
stones ou the other to balance it,—be- 
cause his father did so before him.—New 
inventions are generally considered either 
as iunovations or impracticable. The 
same opposition was shown when a Legis- 
lative enactment made it imperative to 
erect party-walls in new buildings.] 

— — 


HOW TO EXTINGUISH FIRE. 
To the Editor of the PENNY MECHANIC. 
SIR,—Presuming vou will insert any arti- 
cle in your Magazine that is curious and 
interesting, and at the same time that may 
become of use at some future period, I beg 
to ask the favour of your granting mea 
place in your columns, of the following 
method of Extinguishing Fire with a 

certainty of its not breaking out afresh. 
As soon as the engine is in readiness to 
work, mix in the water that is immedi- 
ately to be discharged, seven or eight 
pounds of pearl ashes, in powder, and 
continue to add it in this manner as occa- 
sion requires, taking care that it be di- 
rected against the timber or wainscot, 
&c., just beginning to burn. Or, when 
time will admit, dissolve any quantity of 
pearl ashes in a copper with water, and 
as fast as it dissolves, which will be in a 


=y =: 
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few minutes, mix a pailfull with the water 
in the engine pretty often; and whatever 
burning wood it is played upon, the tire 
will be extinguished, and it will not burn 


afresh. I remain yours, &c., Boz. 
E E e a 
ON THE STUDY OF. MECHANICS. 
NO. IV. 


Sig, —In your Number 51, there is a de- 
scription of a Fire Staircase, by Mr. 
Plummer; whatever reception it may 
meet with from the public, it is an excel- 
lent contrivance; and I think I am only 
expressing the sentiments of the majority 
of your readers, when I thank him for 
making it known. If we were accus- 
tomed to such protection, we should deem 
it imprudent and dangerous to be with- 
out it. A certain and easy deliverance 
from fire is not the only advantage ob- 
tained; it is also a protection against 
nocturnal depredators. Some men pos- 
sess such streu;rth of nerve and confidence 
in their own power and courage, that no 
imaginary, or even probable, danger, oc- 
casions them the least uneasiness; but 
nervous and timid people, whose pre- 
servation may be equally important to so- 
ciety, and unquestionably an object of 
their own especial solicitude, would not, 
I should think, regret the trouble or ex- 
pense of a structure which would ensure 
them a safe retreat from fire, thieves, and 
murderers. There is, however, one іп- 
convenience attending this plan, which I 
merely mention, in order that Mr. Рішп- 
mer may apply a remedy. If every in- 
mate of a house has at all times access 
to this Staircase, they might be tempted 
to make an illicit use of it; boys would 
get out upon nightly frolics; the maid 
would avail herself of the accommodation 
to enjoy the edification of some intelligent 
Jover; and many other uncocker-like 
practices would be alarmingly facilitated, 
Even if it were to terminate in a subter- 
raneous place of temporary refuge it 
would be a dangerous place of conceal- 
ment. That this defect may be remedied 
I have not the least doubt; and I call the 
attention of Mr. Plummer to the subject, 
because I am convinced it cannot be in 
better hands. I think it would be less 
objectionahle if entirely closed in the 
front : and I should like it to be more 
than 18 iuches wide, otherwise a lady or 
gentleman 20 inches thick would stick 
fast and prevent others from descending. 
But I aun, perhaps, only anticipating al- 
terations which the inventor's own re- 
flection will suggest to him. 
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Allow me, Sir, to avail mysclf of this 
occasion, to explain my views regarding 
descriptive communications in general: 
I divide them into three distinct classes, 
each possessing its peculiar merit. 

Ist. Descriptions of things and pro- 
cesses which are only partially known, or 
which require the aid of science in their 
explanation, 

2nd. Improved methods of obtaining a 
required result; or methods which render 
the result more perfect or etlicient. 

3rd, Original inventions. Great scope 
should be allowed to this section; for 
however imperfect, crude, or extravagant 
an idea may at first appear, it should, if 
really original, be entertained and inves- 
tigated; for though it should be evidently 
incapable of effecting the object pro- 
posed, it may form the nucleus of other 
inventions ; therefore the utmost facility 
should be afforded to the publication of 
the emanations of genius, however vague 
and incomplete they may be. 

There is an incomprehensible light in 
the creative mind, which is independent 
of all external circumstances, and which 
no artificia] process or cultivation can 
create; however neglected and unin- 
formed, it still brings forth its blossoms ; 
but if science ripen not the fruit, they will 
wither in the bud, and fall abortive and 
unheeded, Let me then exhort all those 
who have conceived projects which they 
have not an opportunity of carrying into 
effect, to bring them forward, and add to 
the stock of public knowledge, by making 
them public. The date of the publication 
will furnish them with an incontestable 
proof of the priority of their invention, 
should others attempt, unfairly, to appro- 
priate it: and let them be assured that 
this work will fall into the hands of many 
who are fully capable of appreciating 

their productions, whatever they may be. 

Although I wish to see every encou- 
ragement given to the publication of in- 
ventions, I think indulgence may be cer- 
ried to too great a length. Many in- 
ventors, particularly incipient ones, feel a 
pride, which is far from blameable, when 
they are able, by means of publication, to 
communicate their discoveries to 20 or 
30,000 persons: I have no doubt we are 
indebted to this sentiment for much in- 
formation which would otherwise have 
been lost in the oblivion of the “ old gen- 

tleman with a scythe.” This sentiment 

would, I think, be promoted by the ex- 
clusion of projects which are wholly use- 
less. ‘There is, for instance, in Number 

50, an account of an air-pump, made of a 

pair of bellows: whether this be intended 
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as a mystification, or written by a person 
unacquainted with the subject, I caunot 
determine ; but if the writer had informcd 
us that he could make a fiddle with the 
tongues and poker it would have been 
equally practicable and interesting. I am 
aware that it is difficult to draw a line 
between useful and useless thiugs ; and 
I admit that it is better to incline towards 
indulgence, than hazard the discourage- 
ment of those who seek to acquire or pro- 
pagate knowledge: I only wish tosuggest 
that it would be advantageous to readers, 
as well as to the writers themselves, if 
such communications as the one I have 
just mentioned, were not published. 
Trusting that the unreserved sincerity of 
my observations may not be misconstrued 
or condemned, I remain, Sir, 
Your obedient servant, 
Q. E. D. 

[We are decidedly of opinion that the 
Fire Staircase is an excellent invention, 
and are much pleased to tind that our 
highly-talented correspondent,** Q. E. D." 
has expressed his opinion so favourably 
ofit. Had it been brought forward by an 
individual with the F. R. S., and about a 
dozen other titles attached to his name, 
the plan would, no doubt, have been acted 
upon immediately.) 


— — 


HEAT. 


NO. I. 


Ir may be justly said of that particular 
branch of science which will be treated 
of in these papers (heat) that it is of pri- 
mary importance to all mankind, consider- 
ing how greatly it appertains to the very 
existence of all organized bodies. Bacon 
speaks of it in these words: ** It is cer- 
taiu that of all the powers in nature, heat 
is the chief, both in the frame of nature 
and in the works of art." And in the 
present day, Dr. Lardner, in his Treatise 
on Heat, says, * Heat is every where pre- 
sent." Every body that exists contains 
it in quantity without known limits. The 
most inert and rude masses are pregnant 
with it. Whatever we see, hear, smell, 
taste, or feel, is full of it: to its influence 
is due that eudless variety of forms which 
spread over and beautify the surface of 
the globe. Land, water, air, could not 
for a single instant exist as they do in its 
absence; all would suddenly fall into one 
rude formless mass, solid and impene- 
trable, The air of heaven, hardening into 
a crust, would envelop the globe, and 
crush within an everlasting towb all that 
it contains. Heat is the parent and nurse 
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of the endless beauties of organization; 
the mineral, the vegetable, and animal 
kingdom are its offspring. Every natural 
structure is either immediately produced 
by its agency, maintained by its influence, 
or intimately dependant on it. Withdraw 
heat, and instantly all life, motion, form, 
and beauty, will cease to exist; and it 
may be literally said, ** Chaos has come 
again." 

1-ргорове to divide the present subject 
into three papers: 1st, the general effects 
of heat; 2nd, conduction, radiation, &c.; 
3rd, the sources of heat. 

In taking a review of the general effects 
of heat, ths least contemplative mind can- 
not fail to notice that solids, liquids, and 
zriform bodies, are all alike subjected to 
its influence; and it will be my chief ob- 
ject in the present papers to introduce to 
the student such experiments as shall 
combine amusement with instruction, and 
tend to impress these facts firmly on his 
memory. 

I shall begin with solids. Procure a 
cylindrical piece of brass, about 4 inches 
long, and from two to three inches in cir- 
cumference ; into the side of which screw 
a stout wire, about a foot long, to which 
a wooden handle can be adapted; and 
having accurately noted the lenyth and 
breadth by two apertures in a flat piece 
of brass, place the cylinder in the бге, and 
when red hot it will be found too large to 
fit into the apertures which before respec- 
tively measured its length and breadth, 
thus proving, in the most satisfactory 
manner, the expansion of solids by the ap- 
plication of heat, and their contraction on 
cooling; for on the cylinder becoming 
cold it will fit into the apertures, as at the 
commencement of the experiment. The 
expansion of solids being minute the cy- 
linder must be made to fit accurately into 
the apertures in the flat piece. 

Of the expansion of liquids by heat we 
have many familiar examples; for in- 
stance, advantage is taken of this property 
of liquids for the construction of an in- 
strument whereby we are enabled to as- 
certain the temperature of the surround- 
ing air, or any other body we wish. 
refer to the thermometer. The expansion 
and contraction of the liquid in the glass 
tube (it matters not whether it is spirit or 
quicksilver, both being equally liquids), 
must be so familiar to every one, that 
do not deem it necessary to say more 0n 
the effects of heat on liquids, but shall 
proceed to notice more fully its effects «n 

wriform bodies, which can be rendere 
much more conspicuous by experimeut 
*han either liquids or solids. 
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The expansion of air may be shown by 
bolding a bladder, containing only a small 
portion of air, with the mouth firmly tied, 
before the fire for a few moments ; the air 
contained therein will expand, and it will 
soon appear to be fully iuflated ; but on 
removing it into a colder part of the room, 
it will resume its ordinary appearance. 
Another way of showing the same, which 
is often resorted to, is to take a small 
glass tube, which terminates in a bulb; 
plunge the open end into а glass of water; 
applv the heat of a candle to the bulb, and 
the air contained therein will escape from 
the open end in small bubbles, through the 
water: on removing the candle, the air 
contained in the bulb will resume its ordi- 
Dary dimensions, and the water will gra- 
mally rise in the tube, so as to nearly 
fill it. 

What are termed gridiron pendulums 
are constructed on the important principle 
of counteracting the effects of the varia- 
tious of temperature which is continually 
going on in the surrounding atmosphere. 
lt being well known that as the distance 
from the point by which the pendulum is 
suspended, to that part of it called the 
centre of oscillation, varies, the clock will 
vary ; iu the gridiron pendulum the burs 
of metal are so placed, that while some 
increase in length downward, the others 
increase upward, 80 as to cause the centre 
of oscillation always to remain stationary. 

SCIOLISTERUS., 
—— 
NOVEL METHOD OF RAISING 
SUNKEN VESSELS. 
WE learn, from a Gravesend paper, that 
Mr. Kemp із endeavouring to raise the 
Apollo, steamer, and the William, of Sun- 
derland, both sunk near Gravesend. The 
following was the plan adopted :—4A large 
schooner was brought to the spot, contain- 
ing 32 cylindrical vessels, each 6 feet 
hizh, by 4} in diameter, lined throughout 
with zinc, and having only onc head. 
Across the open end is a strong iron, 
which is firmly attached to the machine, 
with a hook in the centre. After the situ- 
ation of the vessel had been discovered by 
the divers (who made use of Deau's diving 
apparatus), they proceeded to pass a chain 
cable entirely round the vessel from head 
tostern. To this, at distances of 6 feet, 
is attached short bridle chains; and to 
the end of each of these a rope with a 
buoy attached to it, which floats on the 
surface. When every thing below is com- 
plete, the rope is passed through the eye 
at the open end of the cone. The cone is 
then cast overboard and iminediately fills 
with water, and descends exactly to the 


bridle chain. The diver then goes down 
and secures the two together. Assoon as 
a sufficient nuinber are attached, a tube, 
conuected with the air-pump, is placed 
under the open end, and tbe air is then 
forced from the pump into the cone; and 
as soon as it leaves the tube, rises natu- 
rally inside the vessel and displaces the 
water by taking its place at the upper 
end. The cylinders are filled in this man- 
ner by degrees, taking the alternate sides 
of head and stern first. Water being a 
non-elastic fluid, will naturally cause a 
body that may be sunk to rise to the sur- 
face as soon as it shall be made lighter by 
the elastic fluid contained in the cylin- 
ders. The vessel lying in mid-channel is 
being continually run over by other ves- 
sels, aud the chain round the vessel has 
several times been carried away by the 
anchors of colliers and others getting foul 
of it. The buoys attached to the bridle 
chains have also been over and over again 
destroved by the paddle-wheels of the 
steamers, It is, however, the opinion of 
most persons that Mr. K. will eventually 
succeed. 
анаан 


IMPORTANT INVENTION ОЕ А 
NEW PADDLE - WHEEL FOR 
STEAM-BOATS. 

Dr. Christopher C. Rice, of this city, Dr. 

Anthony Hermage, Professor of Che- 

mistry and Natural Philosophy, at Mount 

St. Mars's College, Emmetsburgh, and 

Professor J. Gillmeyer, of Baltimore, are 

associated as proprietors of a newly-in- 

vented paddle-wheel for steam-boats. As 
the paddle of the wheel now in use, when 
at work, strikes the water at an angle of 

36 or 37 degrees, the water, of course, 

offering its resisting force to the nearly- 

horizontal paddle, a great degree of steam 
power must necessarily be applied to the 
main crank, so as to overcome the resist- 
ance of the opposing element. Thus, from 
the shock made by the two conflicting 
powers, the boat sustains a shock or jar, 
and causes the plunge of the steamer at 
each stroke of the paddle, which is not 
only as unpleasant to the passenger as it 
is injurious to the vessel, but it retards 
the progress of the steamer also. The 
new patent paddle strikes the water per- 
pendicularly, thus doing away with the 
cause of the convulsive plunge of the 
boat. It works at almost any depth un- 
der water, thus proving itself fit for the 
ocean equally as for the river boat. It 
rises also perpendicularly, and thus causes 
no *back water;” and on this account 
shows itself applicable to canals, as it is 
to oceans or rivers. All this is effected 
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by the manner in which the paddles work 
—viz. on the cranks and pivots, and an 
eccentric revolution of its wheel. All the 
extra power requisite to be applied to the 
present paddle in use, for breaking at 
first, and lifting afterwards, the water, is 
saved in this instance ; and which, at a 
moderate calculation, must be equal to 
one-third of fuel, and propel the boat one- 
third faster. Some of the most scientific 
men in the country, who have seen this 
beautiful piece of machinery, have highly 
praised it. We recommend it to the seri- 
ous consideration of those who at this 
time are engaged in steam-boat naviga- 
tion. American Paper. 

[Our illustrious countryman, Syming— 
ton, invented the steam-boat ; Fulton, the 
American, took drawings and plans of it ; 
and then went to his own country and 
palmed it off as his own invention. We 
have little doubt but the present American 
discovery, ushered forth to the world with 
such a string of pompous names attached 
to it, is somewhat similar. The above ac- 
count was transmitted to us (accompanied 
with a letter) by “A. Hewitt," the in- 
ventor of the Upright Paddle-wheel de- 
scribed in Number 50 of our Mayazine. 
He states, that he made his model five 
years ayo, and exhibited it to any one who 
asked permission to see it. He after- 
wards lent it to a person named M‘Caulay, 
а corn miller, who had two sons, the 
eldest of whom was considered a very in- 
genious young man. A short time after 
this they both went to America; and the 
writer says, he believes they are the per- 
sons who have made his inveution known.] 
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ORIGIN OF THE DERBY SILK- 
MILL. 


A ConRrsPONDENT who writes to us, 
complaining of the injury done to the 
silk trade by the introduction of ma- 
chinery, is not aware that Italy formerly 
supplied this country with that article, in 
consequence of the machinery it possessed. 
The following is the history of the esta- 
blishment ofthe silk mill in this country :— 

The Italians had been long in the ex- 
clusive possession of the art of silk-throw- 
ing, when, about the year 1715, a young 
mechanic and draftsman, named John 
Lombe, resolved on the perilous task of 
travelling into Italy, to procure draw- 
ings or models of the machines used there. 
He remained some time in Italy, and pro- 
cured admission to the silk-works by cor- 
rupting two of the workmen, through 
whose assistance he inspected the ma- 
chinery in private, and whatever parts he 
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obtained а knowledge of, during these 
visits, he recorded on paper before he 
slept. When he had just completed his 
plan his intention was discovered, and his 
life being in extreme hazard he was com- 
pelled to take refuge on ship-board. Two 
ltalians, who had favoured his scheme, 
and whose lives were in equal danger, 
accompanied him, aud they all soon landed 
with safety in England. Fixing on Derby 
as a proper place for his purpose, he 
agreed with the corporation for an island, 
or swamp in the river, 500 feet long, and 
52 feet wide, at 5l. yearly. Неге he esta- 
blished his silk-inill. In the year 1718 he 
procured a patent to secure the profits 
thus arising from his address and in- 
genuity, for the term of 14 years; but his 
days verged to a close, and before half 
this period had elapsed, treachery and 
poison had brought him to the grave. 
The Italians, whose trade rapidly de- 
creased, from the success of the new esta- 
blishment, were exasperated to vengeance, 
and vowed the destruction of the man 
whose ingenuity had thus turned the cur- 
rent of their business into another chao- 
nel. Through the machinations of an 
artful womau, sent from Italy for the pur- 
pose, they were but too successful. Joha 
Lombe was succeeded by his brother 
William, whose melancholy disposition 
led him to commit suicide; on which the 
property descended to his cousin, Sir T. 
Lombe. Previous to the expiration of 
the patent, Sir Thomas petitioned Parlia- 
ment for a renewal of it; but the Govern- 
ment, willing to reward the promoters of 
national benefit, and at the same time to 
spread the knowledge of such a useful iv- 
vention, granted him 14,0001. in lieu of a 
new patent, on condition that he should 
suffer a complete model of the works to 
be taken. This was accordingly executed, 
and afterwards deposited in the Tower for 
public inspection, and it is from this cir- 
cumstance that Sir Thomas Lombe is ge- 
nerally, but erroneously, reputed to have 
introduced the silk-mill into England. 

The extensive fabric occupied by tbe 
machinery stands upon huge piles of oak, 
doubly planked, and covered with stone- 
work, on which are turned 13 stone arches 
that sustain the walls. Its whole length 
is 110 feet; its breadth 39 feet; aud 16 
height 56 feet. It consists of 5 stories, 
besides the under works, and is lighted 
by 408 windows. The whole of this ela- 
borate machine, which contains 14, 
wheels, is put in motion by a single water- 
wheel, 23 feet in diameter. | 

The above is a description of the build- 
ing in its original state. 


THE CHEMIST. 


CURIOUS CHEMICAL EXPERI- 
MENT. 
Havixe procured a piece of thin glass 
tube, about 9 inches long and 4 of an inch 
in diameter, hermetrically seal it at one 
end, and then bend it in the shape of the 
accompanying figure, which may very 
easily be done by holding it in the flame 
ofa common candle or lamp till it be- 
comes softened, and then pressing it gently 
with the hand till it assumes the required 
form; then take about half a dram of tar- 
trate of lead (which may be procured at 
any chemist's shop), and baving intro- 
duced it into the lower end of the tube, 
gradually heat it over a spirit or oil lamp 
till the tartrate of lead becomes quite 
blackened. As soon as this is the case 
remove it from the lamp and stop the 
open eud of the tube with a cork. When 
the tube and its contents have become 
cold, if the cork be removed, and a little 
of the black powder shaken out ona plate, 
it will immediately take fire, and become 
like a little mass of red-hot charcoal. 
N.B. The tube must be corked up again 
immediately the powder has been shaken 
out ; and if care be taken to fasten it up 
tight, the powder remaining in the tube 
will retain the quality of igniting when 
exposed to the air, for several days and 
even weeks. 


оғ THE Ficure.—A, retort 
he tube and its contents; 


EXPLANATION 
stand, holding t 


B,the spirit-lamp, heating the tube; c, 
the glass tube and its contents. 
Fleet-street. J. G. 
раг 
CHEMICAL TESTS, OR RE-AGENTS. 
Liquid Ammonia is an excellent test for 
copper, with which it strikes a fine blue 
colour. 


Solution of Soap in Alcohol is employed 
to ascertain the comparative hardness о 
water. With distilled water it may be 


mixed without any change ensuing; but 
if added to a hard water, it produces a 
milkiness more considerable as the water 
is less pure. This effect is owing to the 
alkali quitting the oil whenever there is 
present in water any substance for which 
the alkali has a stronger affinity than it 
has for oil. Thus all uncombined acids, 
and all salts, except those of alkalies, de- 
compose soap, and occasion that property 
in water which is termed hardness. 


Carbonic Acid (applied either iu the 
gaseous or liquid state) occasions a white 
precipitate in lime, soluble with efferves- 
cence in muriatic acid. 


Nitrate of Mercury (in solution) is the 
most sensible test of ammonia; one part 
of which, with 30,000 parts of water, is 
indicated by aslightblackish-yellow tinge 
on adding the test. 


Metallic Tin and Nitro Muriate of Tin 
(in solution) throws down gold in form 
of a purple oxide. On the same principle 
nitro-muriate of gold serves as a test for 
tin. 

Liquid Sulphuretted Hydrogen is a test 
for both lead and arsenic; with the for- 
mer it gives a black, and with the latter 
a yellow precipitate. 


——— 


The following experiments are intended 
to give an idea of the great power and 
usefulness of these tests: 


A beautiful Green Liquid produced by 
mixing a Blue one with a Colourless one.— 
Nearly fill a test-glass with water, and 
add to it a spoonful of the tincture of 
cabbage; the mixture will be of a fine 
blue colour. Add next a few drops of 
colourless liquid ammonia ; the mixture 
will instantly become green.— Rationale : 
this experiment is designed to exhibit oue 
of the distinguishing properties of alka- 
lies; namely, that of changing vegetable 
colours. A solution of potash or soda 
produces the same effect as liquid am- 
monia; but if the liquid made green by 
ammonia, be boiled, it regains its blue 
colour ; because that alkali being vola- 
tile, is driven off in the gaseous state by 
the heat. 


The following experime 
mode of using the common 
lies :— 

Into a test-glass 


nt shows the 
test for alka- 


of water pour & few 
drops of an alkaline solution, and then 
dip into the mixture à slip of turmeric 
paper; the pale yellow colour of the test- 
paper will be changed to a deep brown. 
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Southwark Astronomical Societ » Nelson.strcet, | small he will not be able. As to the shape of the 
тапа [апе —On е Nov, T Mr. ean will | wires for their support I cannot give any general rule. 
delivera lecture ont € General Properties of Matter. Mr. Watts fecls most ha А А 

e Aum o . А Рру in being able to oblige 
Admission by Tickets, which may be had gratis. “А Lady," and hopes she will find the following re. 
—— ceipt succeed :— Court Plaister.—Black nk is 
UERIES strained, ара brushed over with а solution of isin. 
Q ° glass an ounce, in Proof spirit twelve ounces. to which 

To the Editor of the Penny Mechanic. 


is added tw@@unces of tincture of benzoin; when 
Sir,—I should feel much obliged if any of your 


dry, this is to be repeated five times more; after 
readers would inform me how to construct a Spring | Which two coats are given of a solution of Venice tur. 
Movement which would take about eight hours to 


pentinc, E ounces, in tincture of benzoin six 
run down, and which would strike off an alarum dur- | Ounces, which renders it less liable to crack ; but 
ing its action. And also how those Spring Thief | some finish it with a simple tincture of black balsam 
Alarums are constructed. which, on being disturbed, 


of Peru, 
strike a bell similar to that of a Dutch clock, JFater-colour Cakes.—The colours are to be ground 
H. Мавзпліл.. 


with gum-water, to which a little isinglass has been 
Given two sides of a triangle (equal 34 and 24 feet), added; it is then to he put in a greased mould, and 
whereof the greater is parallel to the horizon, It js 


dried with a slow heat. 
required to determine the length of the third side, so In answer to vour Correspondent, ** Sancho," I beg 
that the descent of a heavy body along the same may 


to state, that the receipts I gave for making Matches 
take the least time possible ? Boz, 


nr Instantaneous Light are those in general use, if 
š th die i 

SiR,—I remember being told some time ago that it | them 2700116168 are properly mixed I have never found 
Was possible to raise a pot of mustard and cress in a 


them rub off. I am quite aware that a portion of the 

; turpentine i i i Я 
few minutes after the seed was set, by means of elec. | Huben ine into which the wood is dipped evaporates 
tricity or galvanism. If any of your Correspondents 


but the portion which is left behind, renders the wood 
can inform me whether such ig the case, and if 80, 


ше inflammable. I should advise him to rire 
how to perform the experiment, they would greatly them both a fair trial, and I am sure he will find 
oblige А Youna Mecuanic. 


mine preferable, as they do not leave so disagrecable 
Sin. — Your Correspondent, < Syret," who prescnted 


asmell as the sulphurised ones, and light quite м 
well. And I would ask him how it is the sulphurised 

your readers with a plan for a Watch A'arum, would 

much increase the value of his communication by de. 


ones sell for a shilling a thousand less than the othen 
scribing more minutely the manner in which the 


J. R. Waits 
weight J is hung from the sliding picce F, and how it 
is Cisengaged therefrom, so as to fall on the lever x. 
In doing this at his earliest opportunity he will much 
oblige, J. J. 


SiR.—I wish, as an-experiment, to make a wheel 
revolve by electro. magnetism, such as I have seen in 
the Lowther Arcade ; but not knowing how to do 80, 
I should be obliged if any of the readers of your mis. 
cellany could favour me with ful! directions, with the 
probable cost of the necessary apparatus, 

Yours, «с. Questor. 


Sra, — Having tried many experiments to dry Іп. 
dia Rubber when inelted without success, I shall feel 
greatly obliged if any of your numerous Correspon. 
dents will inform me of thc best method. 

Yours, &c. Boz. 

SiR.—I should feel much obliged if any of your 


Correspondents could inform me of the best and 
cheapest method of preparing Permanent Blue and 


— 


TO CORRESPONDENTS. 


A. W. Collins, В inserting his Letter we should 
Srustrate the object he has tn теш; wiz. that cf 
Putting an end to party quarrels, 


T. M. Vaughan's Safe-Guard for Steam. Carriage 
shall be inserted the earliest opportunity. 


We are obliged to Mr, Watts for the Papers ke іш 
sent us. 


The Electricat Krperiments sent ug бу Wigo rill, se 
doubt, be acccpiable to our readers, for which rt 
reiurn him thanks, 

Sciolisteros will sce that we have made use of the firit 
of his papers on Heat. We thank him for іш 
communication, 

A Friend to Improvement. We think it el be im. 
possible to guide Balloons until some powerful ma. 
chr. » Similar to the wings of birds, can ke 


Red Writing Inks, which will not ſade in their co. brought into action to propel . А ship, whe 

lours. And also the cheapest and best mode of pre. | sailing, has two elements acting от 4, «Әне a 

paring the Nitrous Oxide, or Laughing Gas. balloon has but one ; cons it mast go with 
Bristol. Yours &c. А SUBSCRIBER, the current. 


Number 46 contains a description of the method of 
preparing Laughing Gas, 


— 


ANSWERS TO QUERIES. 


** A. B." Number 48, asks for a description of Mr, 
Hall's Steam Engine. That gentleman says, The 
leading features of my invention consist, firstly, in 
effecting the condensation of the steam from’ the 
working cylinder, without injecting water (which in 
most cases contains impurities), into the condenser, 
by which means I am enabled to employ the same 
water constantly over and over again, to furnish 
steam; and the boilers being once charged with pure 
water it will always continue to be in that state, how. 
ever long it may be used. Secondly, in securing the 
steam that usually blows away at the safety.valve, and 
returning the distilled water resulting thercfrom to 
the boilers, and producing, by very simple means, the 
needful portion of distilled water to supply the waste 
that may take place in оти the engines: and 
thirdly, inthe oil for lubricating the pistons and valves 
being used over and over again, instead of its being 
washed away as in injection engines.“ 

Sta, — 1 should advise pour Correspondent, ** W. 
H. P." to remove the flesh from the legs and wings of 
the birds he intends to stuff, if they are large; if 


Mr. Burbridge's communication om Thunder Cloris 
shall have a place in our Magazine. 


Long-looked-for come чч FA Magazine for the 
ys! 

Just published, with neat Engravings, price One 
Penny. a new Weekly Periodical. entitled, 
pu MAGAZINE FOR ALL THE BOYS; 

Holl ha v COMPANION; and GENERAL Story. 
TELLER.— The Book, instead of its Editor, will join 
them in ali their amusements ; though grave in the 
School-room, it will be a mest Cheerful associate in 
the Play-ground; will join them either at Cricket, or 
Marbles, or Leap-frog, or what they please. It will 
accompany them in their Fishing Excursions: make 
one of their Bathing Party: or seek with them the 
Bird's.nest. And when the setting sun reminds them 
of home, it will follow them thither, and in the social 
circle have many a pleasant Tale to tell. 

London: G. erger, Holywell.street ; D. Doudney, 
Holloway ; and all Booksellers. 


London: Printed at the Holloway Press, by D. A. 
Dovorry ; where all Communications are to be 
addressed (post paid); published by Вкаскв, 
Holywell-street, Strand; and may be had af all 
Booksellers. 
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THE PENNY 
PARACHUTES. 
(rid. 1.) | 
To the Editor of the Penny Mechanic. 


Six, — Having constructed a parachute on 
a different plan to any I have yet seen, 
and of which I have sent you a drawing, 
I have made calculations and experiments, 
and they have always answered my fullest 
expectations. If you think it worthy of 
your notice, an insertion will oblige 
Your obedient servant, 
J. BURNE. 

EXPLANATION OF DrawinG.—Fig. 1, the 
parachute descending. А the vaive, to 
prevent the oscillation ; B the valve-line; 
с а ash-hoop ; D the cone; E the inverted 
cone; ға tube, reaching from the æra- 
naut to the valve, through which passes 
the rope H, by which the parachute is at- 
tached to the balloon ; 1 is an iron pin, by 
which the wxranaut is to relieve himself, 
and thus avoid all inconvenience from 
ropes falling ou his head; у four ropes, 
by which the basket is hung to the hoop ; 
K twelve ribs fixed to the hoop ; L twelve 
ropes, reaching from the tube to the end 
of each side, with branch ropes to prevent 
its collapsing. 

Fig. 2, the parachute ascending. М is 
a stop-joint, by which the ribs are fixed to 
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the hoop. Yours, &c. 
J. Burne. 
— Дик» 
(FIG. II.) 


To the Editor of the PENNY MECHANIC. 


S1r,—You will see by the drawing that 
my parachute is nothing more than Mr. 
Cocking’s, and the orifice at the bottom 
filled up by one after Garnerin’s principle. 
So certain am I of its safety, that I intend 
putting itto the test next summer, The 
parachute is prevented from oscillating by 
Mr. Cocking’s Machine, and from coming 
down too fast by Garnerin’s. 

I have given a separate diagram of 
Cocking’s, thinking it may show the con- 
struction better. 

BBB ropes to prevent its collapsing ; 
B to fix on at A A A. 

I remain your obedient servant, 
SAVILLE. 
— J 


(FIG. III.) 
To the Editor of the Penny MECHANIC. 


Sır, —Although the unfortunate descent 
of the late Mr. Cocking, which termi- 
nated the existence of that gentleman, is 
in the highest degree lamentable, yet it 
has been the cause of rousing the inven- 
tive spirit of all those who interest them- 


MECHANIC. 


selves in the science of ærostation, to in- 
vent a new parachute, or to improve that 
of Mr. Cocking ; and I feel convinced 
that parachutes will soon be brought to 
such a state of perfection, that they will 
be the instruments for saving many a life, 
instead of being the cause of the death of 
more of our fellow creatures. Encouraged 
by an article in No. 31 of your Magazine, 
which says, *that a great many useful 
things are lost because persons are ufraid 
of making their thoughts public, for fear 
of being ridiculed,” I beg, if you think 
this worthy of occupyiny a place in your 
interesting Magazine, to honour it with 


an insertion. 
Yours, &c. A. B. 

DrscRiPTION.—4A the parachute ; в the 
car, high enough to reach up to the neck 
of the aeranaut; c an opening, containing 
a bag filled with common air, and from 
which an Indian rubber pipe, E, leads 
down into the car; the pipe has a mouth- 
piece and a stop-cock, so that when the 
#ranaut makes his descent, by putting 
the pipe in his mouth, and opening the 
cock, he will be supplied with air; DDD 
are four steel rods, which form the com- 
munication between the parachute and 
the car; FF are spikes fixed to the bot- 
tom of the car, so that when the para- 
chute reaches the ground they will fix it 
and keep it from upsetting. 


— 


To the Editor of the Penny Mechanic. 


Sir,—Since the accident to the late Mr. 
Cocking, the minds of many seem to bave 
been turned towards a safety parachute. 
The object of all, as far as I am able to 
judge, appears to be to prevent a further 
sacrifice of human life; but in producing 
any new contrivance of this nature, we 
have to fear that we do not bring another 
victim into the field ; and it is necessary 
to say, that whatever may come before the 
public in future of this kind, let no man 
step into it until it has been well tried 
with a weight equal to his own. 
Garnerin's parachute, with all its de- 
fects, is the safest, and consequently the 
best that has yet been tried. Witha view 
to remove the objections to it I haveen- 
deavoured (and I think not in vain) to 
unite the cone with the umbrella form, 
without adding materially to its weight, 
and Also to ensure its opening immediately 
after it 75 set at liberty. 
The models I have made are both sim- 
ply the covers of the steeple-top parasol, 
with the top inverted, to form the cone 12 
the centre; and a cord from it, а little 
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given body may be estimated by its aggre- 
gate inertia, or aggregate gravity. 

It is the opinion of some authors, that 
matter is composed of indivisible and im- 
mutable particles, called atoms ; but as 
experiment gives no indication of their 
existence, and. no rational argument is 
adduced in support of that hypothesis, we 
cannot even admit the probability of its 
truth. In a future paper it will be de- 
monstrated that they do not exist. 

Der. 7.— Density is the quantity of mat- 
ter which a body contains ina given bulk ; 
it is said to be uniform when equal quan- 
tities of matter are always contained in 
equal bulks; and unequal when equ 
quantities of matter are not contained in 
every equal bulk. | 

Der. 8.— Motion is the act of a body's 
changing its place. The velocity with 
which it moves i8 measured by the space 
uniformly described in a given time ; 
when the velocity is nof uniform, the ve- 
locity at a given point is measured by the 
space which would be described ina given 
time, if that velocity were continued uni- 
form. Motion is of two kinds; absolute 
and relative. A body is in absolute mo- 


shorter than those at the extremity. In 

this form the parachute falls very stea- 

dily. I have repeatedly tried this model, 
by twisting the cords about it rather 
tightly, and throwing it thirty or forty 
feet high; it generally uncoils itself, ex- 
pands, and falls gently and steadily to 
the ground, with about two ounces and a 
half attached to it. 

As an additional security, I have placed 
a small cane hoop in one of them, which 
is intended to keep it partly open in as- 
cending, and a convenience also to unite 
it to the balloon. And in the event of an 
experiment being made with this para- 
chute, I would recommend that the bal- 
loon should be descending sufficiently 
to expand the parachute, previous to its 
being cut away, thereby procuring the 
most steady departure for the earth. 
I remain Yours, respectfully, 
L. 

[A fuller description of this parachute 
will be given (with an engraving) when 
we shall again recur to the subject of 
aerostation.] : 


рише екенші 
tion when it changes its place, compared 
ON THE STUDY OF MECH ANICS. with a fixed point ; all bodies (оп the sur- 
face of the earth partake of the earth’s 
NO. 17. motion, and are consequently in absolute 


motion: indeed, every particle of matter 
within the scope of our observation, ар- 
pears to be in а state of considerable ab- 
solute motion; but it is more convenient 
to consider bodies as in absolute motion, 
or absolute rest, according to their motion 
or quiescence, when compared with the 
earth as a fixed object. (It will be seen 
*hereafter that the absolute motion of a 


(Continued from page 98.) 


(Some few of our copies were printed off 
last week, by mistake, with tbe head 
« Mechanics, No. 4," placed over а let- 
ter, signed “ Q. E. D." 


Der. 6.— Particles.—By a particle of mat- 
ter must be understood, a quantity 50 
small that its size becomes imperceptible ; 
so that the effects of its inertia and gravity 
may be calculated without considering its 
size ; that is, it шау be assumed ав а ma- 
thematical point. When we speak of the 
number of particles contained in a body, 
it is always to be understood relatively ; 
comparison being made with another 
body. No separation or alteration in the 
arrangement of the parts of a body pro- 
duces any alteration in its aggregate in- 
ertia and gravity ; therefore, for the con- 
venience of expressing quantity by num- 
bers, a body may be considered as made 
up of minute parts, each possessing the 
same inertia and gravity, without con- 
sideration of their individual density ; 
hence the quantity of matter contained in 
one body is to the quantity of matter con- 
tained in another; as the number of par- 
ticles contained in one is to the number of 
equivalent particles contained in the other. 
The quantity of matter contained in а 


with another body in motion. .When two 
bodies move in opposite directions, their 
relative velocity is the sum of their re- 
spective absolute velocities ; if they move 
in the same direction, it i8 the difference of 
their absolute velocities ; and if their ab- 
solute velocities are equal and iu the 
same direction, they are relatively at rest. 
In all cases, the relative velocity of two 
bodies is the velocity with which they 
approach or recede from each other ; and 
it is therefore equal in each body, whether 
both, or only one, be in absolute motion. 
Der. 9.—Momentum is the force with 
which a given body, moving with a given 
velocity, endeavours to proceed in the di- 
rection of its motion ; it may be thus dis- 
tinguished from inertia. Inertia is an in- 
herent property of maticr, invariable in 
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all places and in all circumstances; mo- 
mentum depends upon the quantity of mo- 
tion, that is, the quantity of matter in mo- 
tion, and the velocity with which it 
moves; it is therefore measured by the 
velocity and quantity of matter jointly, as 
V x Q= NM. 

Der. 10.—Compressibility is that pro- 
perty by which a body cedes, or contracts 
its size, when acted upon by adequate 
pressure. 

Der. 11.—Jmperceptibility is the capa- 
bility which every particle of matter pos- 
sesses of altering tts figure when acted 
upon by an adequate force, without con- 
sideration of its absolute compression. 

Der. 12.— Elasticity is the tendency of a 
body to recover its former figure after be- 
ing compressed, or impressed. А per- 
fectly elastic body would recoverits figure 
with a force equal to that employed in 
producing the compression, supposing the 
matter which is moved by compression to 
possess no inertia. Specific elasticity is 
the force with which a body of given di- 
mension and figure endeavours to preserve 
or recover its original figure; thus the 
specific gravity of steel is greater than the 
specific elasticity of whalebone, Xc. ; and 
the specific gravity of all metals varies in 
different temperatures, decreasing as they 
approach to fusion. I observed, in a for- 
mer paper, that erroneous definitions 
occasion considerable error in the 
calculations founded thereon, when they 
are adopted as axioms. The following 
example shows the impropriety of tole- 
rating false definitions. Perfect elasticity 
is thus defined In the Cambridge Me- 
chanics :-“ By a perfect elastic body we 
mean one which recovers its figure with a 
Force equal to that which was employed in 
compressing it," omitting the requisite qua- 
lification, “ supposing the matter moved by 
compression to possess no inertia. This 
false detinition is afterwards taken as an 
axiom, and produces this manifestly ab- 
surd result: ** In steel balls, the force of 
elasticity is to the compressing force as 5 to 
9; in glass as 15 to 16; though in all 
cases the force of elasticity seems to depend, 
in some measure, upon the diameter of the 
ball." As far as experiment can pene- 
trate, both glass and steel are perfectly 
elastic; that is, the force of elasticity is 
to the compressing force as 1 to 1. But it 
must be understood that the quantity of 
compression is to be limited according to 
their respective capabilities, and the force 
must be immediately removed when tlie 
compression is effected ; otherwise a per- 
manent impression may be produced. 
The cause of the error being so much 
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greater in the steel ball than it is in the 
glass, is that the inertia of steel, com- 
pared with its specific elasticity, is pro- 
portionally greater. This question not 
only involves a philosophical truth, but 
materially affects the theory of mechanics 
in its practical application. I will, there- 
fore explain it more explicitly by means 
of the following 
PROPOSITION. 

If any force be made to act upon a per- 
Sectly-elastic body, so as to produce an im- 
pression, it will recover its former figure 
with a force equal to the impressing force, 
minus the inertia of the parts moved by the 
tm pression. 

Let F be the impressing force, E the 
elastic force, and X the inertia of the 
parts moved. Part of F will be expended 
upon X, and the remainder upon E; or 
the whole etfect upon E will be F — X; 
but the force transferred from F to X will, 
at the end of the impression, be absorbed 
by E; therefore the whole effective force 
upon E will be F— X + X= FSE; and 
in the reaction of E its force will be partly 
expended upon X, and the remainder will 
be effective upon F; so that E — X =F 
— X will be the momentum communicated 
to F when the body has recovered its for- 
mer figure. The remaining force X will 
act in the contrary direction to E, and 
cause it to protrude until it has absorbed 
the whole momentum of X : the protruded 
matter will then return and produce ano- 
ther impression; and if not acted upon 
by external resistance, a continual series 
vf vibrations will be produced : this is the 
cause of the vibration of all sonorous 
bodies. 

It will be proper to observe, that in the 
foregoing proposition F, E, and X are sup- 
posed to act in the same, or opposite di- 
rection; to describe the etfects in bodies 
of various figures, where the elastic force 
seems to vary, would exceed the limits of 
an incidental remark; but it will beer- 
plained upon some future occasion. 


Q. E. D. 
— — 
HEAT. 
NO. II. 
(Continued from page 108.) 


ALL heated bodies, when exposed to the 
air lose portions of their heat by projec- 
tion, in right lines, into space, from à 
parts ot their surfaces: this we denomi- 
nate radiation. The term radiant heat, or 
heat flying off like light, in rays, orig! 
nated with Scheet. It is so familiar to 
every one, that I think I need not adduce 
any experiment to illustrate it. Our con- 
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mon fire-places furnish an admirable 
illustration of this property of heated 
matter; nearly all the heat which we de- 
rive from the burning coals is furnished 
by radiation. Different substances, as 
we might naturallv conclude, project or 
radiate heat in different quantities ; and 
the nature of their surfaces also greatly 
influences their powers of radiation. 
Mr. Leslie made a valuable series of ex- 
periments to ascertain the radiating power 
of different bodies, andthe following table 
exhibits the conclusions which that dis- 
tinguished philosopher arrived at, with 
respect to the radiating power of different 
substances in atmospheric air :— 


Lampblack .......... 100 
Writing-paper........ 9S 
Crown glass.......... 90 
I.. 83 
Isinglass ............ 75 
Tarnished lead ...... 45 
Clean lead .......... 19 
Tin plate ............ 12 


From the above table, it appears that any 
thing which tarnishes the surface of metal 
increases its radiating power; thus we 
find that tarnished lead is a much better 
radiator than clean lead. 

Vessels intended to contain a liquid at 
a higher temperature than the surrounding 
air, and to keep that liquid as long as 
possible at the higher temperature, should 
be constructed of the worst radiators of 
heat ; thus, a bright metal tea-pot is best 
adapted for the purpose, whereas a black 
porcelain tea-pot is the worst conveivable 
material for that vessel. 

A certain quality is possessed by all 
bodies, by which heat passes through 
their dimensions; this property is called 
conduction; and, as in the case of radia- 
tion, they arrange themselves under the 
heads of good and bad conductors, thus 
is the transmission of heat effected less 
speedily in some than in others. Procure 
a solid cylindrical piece of iron, of about 
an inch in diameter, and one of wood, of 
the same size, and having wrapped a 
piece of paper round each in close contact 
with their surfaces, hold them over a can- 
dle; the paper aflixed to the wood will 
soon be burnt through, but that in con- 
tact with the metal will be hardly affected 
by the heat. The cause of this is, that 
the metal being a good conductor, con- 
tinued to absorb the heat as fast as it was 
imparted to the paper, and so preserved 
it from being burnt; whereas the wood, 
being a bad conductor, suffered the heat 
to accumulate in the paper aflixed to it, 
and thereby caused its destruction. 
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ductors of heat. It is said that the red 
hot balis used at Gibraltar in repelling 
the attacks of the Spaniards, were con- 
veyed in wooden wheelbarrows from the 
furnaces to the bastions, having only a 
layer of sand between them. 

A very pleasing experiment may be 
made by the student, to show the bad 
conducting power of water downwards; 
procure a glass tube, about 14 or 15 
inches long, and about half an inch in 
diameter, fill it about three parts full with 
water; by holding it in an inclined posi- 
tion, and applying the flame of a candle 
about its middle, the water may be boiled 
in the upper part of the tube, while that 
situated in the lower part will be quite 
cold. SCIOLISTERUS. 


oc 7988 


To the Editor of the PENNY MECHANIC, 


Sir,—In consequence of one of your Cor- 
respondents having sent you a description 
of a Self-acting machine, which you have 
promised to insert in your use:ul Maga- 
zine, I beg leaveto state, that 1 have one, 
which I planned some timeago. My ob- 
ject in sending this letter is to prevent 
any dispute arising, if his plan should 
happen to be the same as mine. It is in- 
tended for a clock, to be kept in motion 
as long as it will wear or last, by a mov- 
ing power, purely mechanical, consisting 
of two lever wheels, to move of their own 
accord, by means of weights at the end of 
each lever, and the levers sliding in and 
out the wheels, keeps the clock in motion. 

I remain your humble servant, 
. W. 
— d 


ECLIPSES. 
To the Editor of the PENNY MECHANIC. 


Sig, -The greater number of your readers 
are doubtless acquainted with the nature 
of an eclipse; but to many who have not 
an opportunity of studying such matters, 
a brief explanation of that phenomenon 
may be interesting, attention being natu- 
rally attracted to the subject by the total 
eclipse of the moon which we had an op- 
portunity of observing on the night of the 
13th ult. 

The exact laws of the motions upon 
which the calculations of an eclipse are 
founded cannot be dcscribed without en- 
tering deeply into astronomy ; but a gene- 
ral idea may be tormed without conside- 
ration of these minutiz or their causes, 

Besides the apparent diurnal motion of 
the moon from east to west, caused by the 
rotation of the earth about its axis, it has 


All kinds of earthy matter are bud con- | a real motion, by which it performs a com- 
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plete revolution round the earth every | moon totally eclipsed, being so situated; 
month; this motion occasions both the | that the earth intervenes and intercepts 


Solar and lunar eclipses. ñ 


Let S be the sun, É the earth, Mm the 
moon, shown in two opposite places in its 
orbit. When the moon is at the point M, 
it is in a right line between the sun and 
the earth; but being smaller than the 
earth, and much smaller than the sun, its 
shadow darkens only a small part of the 
earth; the eclipse is consequently invisi- 
ble except in the places where the shadow 
falls. If the centre of the shadow fall 
upon the earth, there is a total eclipse of 
the sun to a spectator placed at that 
point; when the shadow does not reach 
80 far as the earth, the eclipse is anular, 
exhibiting a ring of light, when the centre 
of the moon is in a right line from the 
spectator, to the centre of the sun. If only 
a part of the moon intervene, the eclipse is 
partial. The variations which occur in 
the apparent diameters of the sun and 
moon is owing to their distances from the 
earth varying at different periods. The 
sun being on the opposite side of the 
moon from the spectator, it cannot illumi- 
nate any of that part which is visible to 
us; therefore a solar eclipse can only 
occur when the moon is at the change. 

At m the moon is represented at the 
opposite side of its orbit, in three dif- 
ferent positions of a total eclipse of the 
moon. The dark disc in the centre is the 


the light of the sun. Here the earth being 
the larger of the two bodies, its shadow 
obscures the whole disc of the moon when 
the centre of the moon passes through the 
centre of the earth's shadow. When the 
centre of the moon dues nof pass through 
or near the centre of the shadow, the 
eclipse is partial. When the moon is 
eclipsed, it is seen alike from all parts of 
the earth where it is above the horizon. 
Since the sun and earth are on the same 
side of the moon, its visible disc must be 
entirely illuminated immediately before 
and after the eclipse; that is, when the 
is eclipsed it must be at the full. 
Although the earth totally intercepts 
the direct rays of the sun, a small portion 
of light is thrown on the obscured surface 
of the moon, by the refraction of the 
earth's atmosphere, which causes the rays 
to deviate from a right line in the same 


| manner as is observed in the prism, or an 


object immersed in water, and viewed ob- 
liquely through the surface. In a very 
clear atmosphere the moon appears red 
during the eclipse; it resembles the co- 
lour of tbe sun seen through a thick Lon- 
don fog;—a phenomenon more frequent 
than agreeable in this part of the world. 
If a spectator could be placed in the moon, 
the aspect of an eclipse would be widely 
different; when we see the sun eclipsed, 
he would see the small circular shadow of 
the moon pass over the broad disc of the 
earth, which would appear as a moon to 
him, but three or four times larger in di- 
ameter. Ina total and central eclipse of 
the moon, he would see the dark orb of 
the earth pass before the sun, presenting 
the appearance of a large black disc, sur- 
rounded with a deep red halo of refracted 
light; while the heavens, from the hori- 
zon to the zenith, would be blazing with 
myriads of stars, darting their unsullied 
light through the cloudless regions of 
space—a magnificent and glorious spec- 
tacle, but one whieh imagination only can 
contemplate. 


Accept, Mr. Editor, the assurance of 
my respectful consideration to- 
wards yourself and ail readers, 


Q. E. D. 
— o 


The most powerful locomotive engine 
yet made has just been completed by Mr. 
Stephenson. Its propelling wheels are 
seven feet in diameter, and it is capable 
of dragging fifty tons. It is intended to 
run on the Great Western Railway. 


= — — - 
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ELECTRICAL STOOL. 
To the Editor of the Penny MECHANIC. 


Srg,—I have lately discovered а very 
cheap method of making the Stool gene- 
rally used in experiments with the elec- 
trical machine. It is as follows :— 
Take a piece of deal, about eighteen 
inches long, fourteen inches broad, and 
one inch thick; let it be planed very 
smooth on both sides, and have the edges 
and corners rounded. To the under side 
at each corner glue a piece of the same 
sort of wood, four inches square, and one 
inch thick. When the glue is quite dry, 
let there be a hole bored through the cen- 
tre of each of the square pieces, and wide 
enough to admit the bottom of the neck 
of a common quart bottle. Then take 
four quart bottles, and having knocked or 
cut off the necks of the shoulders, let the 
bottom of each neck be firmly cemented 
into each of the four holes. A cement 
well adapted for this purpose is described 
in No. 9 of your valuable Magazine, but 
which would be much improved by the 
addition of one part more bees-wax, and 
two parts of powdered red-ochre. 


The subjoined figures represent the 
stool complete. a the top of the stool; 


B B B three of the square pieces of wood, 


glued on to the corners (the fourth being 


invisible in the drawing); c c c three of 


the necks of the bottles. 

With this stool many very interesting 
experiments may be performed, of which 
the following are a few :— 

Ist. Let a person stand on the stool, 
and with one hand take hold of the con- 
ductor of the electrical machine, while in 
action ; sparks may now be drawn from 


any part of his body as easily as from the 
conductor itself. 

2nd. While he still remains on the stool, 
let some person approach him with a warm 
spoon, containing a few drops of ether. 
If he now bring one of the knuckles of his 
other hand within a quarter of an inch of 
the ether, a brilliant spark willissue from 
it, and will ignite the ether. 

3rd. Perhaps the most amusing experi- 
ment that can be performed by the aid of 
the electrical stool, is called the “ electri- 
cal kiss.” It is as foHows:—Let any 
lady challengea gentleman, not acquainted 
with the experiment, that he will not be 
able to kiss her, although she may incline 
to meet him. If he accept the challenge 
let her mount the stool, and while they 
are inclining their heads to kiss each 
other, turn the machinery briskly. Pro- 
vided their clothes do not touch before 
their lips meet, a spark of fire will fly from 
the lady to the gentleman, which will be 
sure to make him draw back, without ac- 
complishing his design. 

N.B. In all experiments with the elec- 
trical stool, care must be taken that the 
clothes of the person standing on the stool 
do not touch the table, or any other sur- 
rounding object, which would convey the 
electricity back to the ground as fast as 
it was excited in the machine. 

Your's truly, 

Fleet-street. J. G. 


— ali 


CHEMICAL TESTS, OR RE-AGENTS. 

To produce a beautiful Crimson Liquid 
by mixing a Blue one and a Colourless 
one.—To a mixture of & tea-spoonful of 
tincture of cabbage, with a glassful of 
water, add a few drops of sulphuric or 
muriatic acid; upon which the blue co- 
lour given by the tincture will be changed 
to a red.—This is designed to show the 
influence of acids in changing vegetable 
colours. If a red colour is produced by 
dropping a little tincture of cabbage into 
a certain solution, we know that that so- 
lution contains an acid; and if the red- 
dened solution, upon being heated, be- 
comes blue, we learn that the acid is 
either carbonic acid or sulphuretted hy- 
drogen, as only those two acids are vola- 
tile. 


Test for Muriatic Acid.—Add a drop of 
muriatic acid to a quart of water; pour 
some of the mixture into a test-glass, and 
let fall into it a single drop of nitrate of 
silver; the whole will instantly be per- 
vaded by a milkyness, as the muriatic 
acid combines with the silver and form 
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muriate of silver, a salt highly insoluble. 
So great is the power of this test, that if 
a single grain of common salt is dissolved 
in 42,250 grains of water, the muriatic 
acid, though amounting to only 1,108,333 
parts of the weight of the solution, is 
detected. 
— — 


Sortthirark Astronomical Society, Nolson,- street, 
Long-lane.— On Friday, Nov. 17. at eight o'clock 


recisely, Mr. Maugham will deliver a lecture on 
eat. 

— a 

QUERIES. 


To the Editor of the Penny Mechanic. 


Sir, — Can any of your very ingenious readers in. 
form me of the most modern construction of the in. 
terior of a percussion gun? Also, ot the inside of a 
Parker's patent fountain lamp? 

EvcenNtus, 


Sir,—Can anv of vour Correspondents inform me 
what are the colours uscd for painting objects on 
magic lanthorn slides, where Lean purchase them at 
the cheapest rate, and the most simple method of 
drawing the objects fit to illustrate. astronomy, natu- 
ral history, Ac. ? 

Also, the best and simplest method of constructing 
a Phantasmaygoria ? J. M. I. 


ANSWERS TO QUERIES. 


“ Experimenter.” Na. 49 of our Magazine con. 
tains an article on amusing experiments with the air 
pump.—— Hc can purchase a camera ob cura for half. 
a.crown, which he had better do than attempt at 
making one. 


Sir.— If vour Correspondent, “ T'ivott," should find 
the tollowing preparation of any service to him, my 
aim in sending it will be fully answered 

Several years апо, Monsieur Chevreul discovered 
that all tat is composed of two distinct substances, one 
of which, called ef, remains fluid at theordinary 
temperature of the atmosphere; and the other, de. 
nominated stearine, easily becomes solid. "Ihe for. 
mer should be used for ail instruments of a delicate 
nature to which oil is applied to prevent frietion, It 
is obtained thus: — Oil, or fat, із cXwosed to the action 
of eight times its weight of alcohol, nearly boi.ing ; 
the liquid is then poured off, and on cooling, the 
stearine separates in a crystalline form, The alcohol 
is then evaporated to a fifth part of the volume of the 
whole, and the clain romains, which is colourless, in- 
sipid, without smell. and dificult to сопа), 

Qr by squeezing tallow between the tolds of porous 
paper. the chain is separated, and soaks into the paper, 
while the stearine remains behiud, The paper being 
soaked in water, and pressed, gives up the elain. 

l remain yours, ECUEN Ius. 

Moulds for Casting Leaden Figures. — If“ T. E.“ 
has models to cast froin, he will tind plaster of Paris 
best suited to his purpose. Many persons cut their 
moulds out on hearth-stone. 


No. 52. R. W.“ Why ore Conical Wheels more 
generally used than Cylindrical ones P—Cylindrical 
Hoe. pi ecd, as they usually are, obliquely, present 
Many disadvantages; the carriage із more easily over. 
turned, because the points of support are brought 
ncerer to the centre of vravity; the friction on the 
ax e incren- ed, by the wheel acting as a lever; and a 
greater force is required to draw the carriage, owing 
to the friction of the wheel оп the ground; the greater 
and lesser cireumtercuees describing the rectilinear 
space. Tam not aware that any valid reason is as- 
signed for the adoption of so extraordinary a con- 
struction, unless it be that the wheels, being wider 
apart, would be inconvenient on some particular 
roads. Q. E. D. 


“А Young Tradesman,” How is the quality ‘of 
Steel in Manufactured Goods to be ascertained ?— 
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The quality of steel cannot be ascertained unless vou 
make the sacrifice of an article as a sample; ifa file, 
or апу cutting instrument, try it upon the hardest 
substance it will cut without indenting or breaking 
the edge, and compare its capability with а similar 
instrument of Known quality, Other things may be 
examined, by observing the fracture, when broken, 
but this requires experieree, The degree of hardness 
шау of conrse be found by filing; but the surest 
method of knowing the quality of hardware is (with 
reverence be it spoken) the same which must be em- 
ployed to find out the true quality of soft-teare) 
namely, by trial, Q. F. D 

[Some physicians, from long practice and very keen 
perception, cau read a patient's disorder in the coun. 
tenance, So it is with some persons who deal largely 
in cutierv; they cau judge ef the quality from the 
colour of the месі. Ihe cominon cast-iron cutlery, 
for instance, has a reddish-brown tinge, while fine 
steel has been polished so high us to answer the pur- 
pose of a mirror.) 


E. F. D." Marble is polished with a white pow. 
der called putty (1 believe it is an oxide of tin.) 


— silii —— 


TO CORRESPONDENTS. 

If J.J. will send his address to W. Syrett, No. T. 
Great Titchfield-sircet, Ozford-street, he will re- 
ceive the information he requires respecting the 
Watch Alartem. 

The communication from T. M. Vaughan, Bristol, 
is favourably received. 

J. Gs paper on the Steam Gun shall be inserted кегі 
weck tf possible. 

Sciolisteros, The drawing of the Oxy- hydrogen Mi 
croscope ts sent to our engraver. 

The letter an Strikes, sent by J. F. S, musi stand 
over Jor the present, 

J. Vranktin'’s Safety-ralve ts a есту clever contrite. 
anec, and his description of it shall be inserted 
when the engraving ts executed —— We hare had 
Sencra! тосебу of apparatus for Sweeping (Aim. 
neys seut us. We intend tus rting a description of 
one net week, which, we think, will entirely . 
perscde climbing bins. 

W. J., Brichton, stall be inserted, 

Received T. Maithews—J. M. - W. S., «с. 


— — 
ERRATA, 


In page 108. 13th line on Heat. the apostrophes 
ought to have been deleted, the quotation extends to 


the end of the paras anh, 

In Хо, 57, SN cx, col, 1, Hine 3, for “of the” read 
and; line soo. tor “ар eston’? read ecfension, m 
In No. 50, page 80, coi, 1, line 31, for “ pound 
read hour, 


Long-looked-for come At last I-A Magazine for the 
oys!! 
Just published, with neat Engravings, price One 
Penny, anew Weekly Periodical, entitled. 
HE MAGAZINE FOR ALL THE BOYS; 
HoLtpAy Companion; and GENERAL STORY- 
TELLER.— The Book, instead of its Editor, will join 
them in all their amusements ; though grave in the 
School. room, it will be a most cheerful associate in 
the Play-ground: will join them either at Cricket, or 
Marbles, or Leap-frog, or what they please. It vill 
accompany £hem in their Fishing Excursions; make 
one of their Bathing Party; or scek with them the 
Bird's-nest. And when the setting sun reminds them 
of home, it will ко them inner and in the socisl 
circle have many a pleasant Tale to te 
London; G. Berger, Holy well-street ; D. Doudney, 
Holloway ; and all Booksellers, 


) V———— E See 
London: Printed at the Holloway Press, by D. A- 
DovpwxEY ; where all Communications are to 
addressed (post paid); published by Пилок 
Holywell-street, Strand; and may be had ойы 

Booksellers. 
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To the Editor of the Penny Mechanic. 


Sin,—I have been waiting week after 
week in expectation that some one of 
your readers more capable than myself 
would notice ** A. M's." method of striking 
the Gothic and Eliptic Arches which ap- 
peared in No. 32 of the Mechanic, know- 
ing as I do, that his method is founded on 
false principles, but finding that no one 
has done so, I must take the part on my- 
gelf of showing him, not only that he is in 
error iu supposing that it is possible to 
strike curves of that description by means 
of 2—3, or even three thousand ceutres, 
but also of pointing out to him some old, 
but, nevertheless, true methods, which 
will be found to be much easier, and to be 
done in a much shorter time, which will 
have the advantage of being founded on 
true geometrical principles, his method 
being merely an invention to enable the 
draftsman to represent (for it is nothing 
more than a representation) the thing 
more easily on paper. Let any one who 
may doubt strike one by means of a string 
as represented ut fig. 1, and examine it 
well, aud he will find that the moment he 
leaves the spring at a, the curve gets flat- 
ter aud flatter all the wall up to the crown, 
and consequently, no one part of a curve 
of that description can coincide with a 
circle, and therefore cannot be struck 
from centres. As it is necessary that the 
workmen should not be misled by *A.M's.' 
method, I have sent you a drawing con- 
taining four methods of doing the same 
thing on true principles, knowing that 
you will, ou the first opportunity, insert 
them together with these remarks. 
] аш, sir, yours respectfully, 
w 


Fig. I is a very old method of describ- 
ing the ellipsis with a string. Let a c be 
the span, and 6 d the height of the arch to 
the crown; find the two foci, which may 
be done by taking the distance from a tc 
d, and set it from ó to f, and from 6 to e, 
then will f and e be the two foci. Stick 
nails in each of the points f and e, fasten 
a string to each of them (the string being 
the length of the span), fix a pencil in the 
string, as seen at the point g b and A, 
keeping the string tight by moving the 
pencil round it will describe an elliptic 
arch, equal to the given span and height. 

Fig. 2 is a method of striking the same 
by means of в tramel. The two pieces of 
wood nailed together, with a groove down 
the middle in the form of a cross, is the 
tramel ; and 1 2 and 3 is the tramel-stick. 
At 3 aud 2 ure two pegs fixed in the stick 
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to run in the grooves; and at l is a pencil, 
put through a hole in the stick. Make 
the distance from the point at 1 to the 
peg at 2, equal to the rise of the arch, and 
the peg at 3 to the point 1, equal to half 
the span ; then, by moving the stick, so 
that the pegs pass along the grooves, the 
pencil at 1 will describe an ellipsis as be- 
fore. 

Fig. 3 is a method of doing the same 
half at the time by means of two laths 
nailed on a bench and the tramel-stick as 
before; only that the pegs are to pass 
along their sides instead of in grooves. 

Fig. 4 is a method, 1 believe, entirely 
new. Forma right angle with two laths 
nailed on a bench; take a stick, having 
a notch in it to hold a pencil; the stick to 
be the length of half the span and the 
whole heizht together; the notch to be 
the length of the height from one end, and 
by moving the ends of the stick along the 
two laths the pencil in the notch will de- 
scribe half the arch as before, which will 
be quite suflicient for general purposes. 
This method I believe to be my own, and 
l think more simple than any of the others. 


— — 


STEAM GUN. 


Tne following account of some experi- 
ments with the steam-gun, in its early 
stage, may be interesting to our readers :— 
„This formidable weapon, destined if 
ultimately adopted, to change the whole 
system of modern warfare, has been 
so perfected by Mr. Perkins, that the ef- 
fects of its projectible power, from a 
musket bore, aud with a lead ball of the 
usual weight, may be fully judged. A 
trial was lately made at Mr. Perkins's 
manufactory in the Regents Park, before 
the Duke of Wellington and Staff, toge- 
ther with the field officers of the En- 
gineers and Artillery from Woolwich, 
most competent to judge from their scien- 
tific knowledge. Some preparatory expe- 
riments having been made, about the hour 
of nine, A.M., Mr. Perkins commenced his 
discharges separately, but at short inter- 
vals, against an iron target, and at the 
distance of thirty-five yards, being the ut- 
most length the court-yard of the manu- 
fatory would admit. The bullets were 
rendered perfectly flat with the lowest 
pressure employed ; and, on increasing it, 
they were shattered to small pieces. 
«Twelve one-inch deal planks framed in 
groove an inch apart, were then opposed 
to the gun at the same distance, and the 
ball passed through eleven of them. It 
was also discharge l at a block of wood, 
against which the utmost force of gun- 
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inches only apart from each other, and 
with astonishing regularity, the gun bein 
capable of motion like the pipe of a fire" 
engine, in any direction. Thus, one mas” 
ket-bore barrel would, in а second or two» 
annihilate a company of infantry opposed 
to it, in line, and discharge nearly three 
times as many balls at once, as a company 
of ninety men could do with muskets pre- 
viously loaded :—to re-charge their pieces 
before such a weapon, would be impossi- 
ble. What, then, could not fifty such guns 
effect ; the astonishing precision with 
which the balls are projected, each, hitting 
within an inch of its predecessor, was ex- 
emplified by a discharge against & brick 
wall, 18 inches thick. One discharge 
literally dug out a hole nearly a foot in 
diameter, half through its entire thickness, 
and this with common lead balls only: 
iron ones would have gone through it. 
Ten steam cannon іп а field of battle 
would be more than equal to 200 on the 
present system, and a vessel of only six 
guns would be rendered more than a 
match for a 74. Of 500 balls fired every 
minute from one of these guns, if only one 
out of twenty were to reach the mark, ten 
of such guns would destroy 150,000 men 
daily. The adoption of the most destruc- 
tive implements possible in war, will be 
most friendly to humanity, by shortening 
its duration. Offensive war will profit 
much less than defensive. A fort may be 
made impregnable against an attacking 
force: and a breach (could sucb a thing 
be made under the fire of steam artillery) 
could not be stormed. It is impossible to 
foresee what changes this discovery may 
not effect in tbe history of nations. 

There is a gun on this principle at the 
Adelaide Gallery of Practical Science, 
Lowther Arcade, West Strand, which is 
in hourly operation. This gun has the 
power of discharging 70 balls in four se- 
conds, and can be re-charged in as many 
more, propelling them either singly or in 
volleys ; so that it is possible for it to dis- 
charge 525 balls in a minute, or 31,500 in 
one hour. . а. 

— 


To the Editor of the PENNY MECHANIC. 


Sin, — Nothing сап be more injurious to 
the working man than the “strikes” which 
now and then occur; and therefore, they 
are fit subjects for discussion in the work- 
ing man's oton publication, the Penny 
Mechanic. 

strikes are generally brought about in 
this manner : a dispute will arise between 
a manufacturer and his workmen either in 
consequence of the former attempting to 


powder had projected bullets, and it was 

found equal to all that gunpowder could 

do. Musket-balls were also sent through 
an iron plate one fourth of an inch thick, 
on which the utmost force of gunpowder 
had been tried, while that of the steam 
was not half so high as it was possible to 
carry it. The pressure used was about 
90008. to the square inch, or 65 atmos- 
pheres, while it might be carried as high 
as 200 atmospheres with perfect safety. 
Hitherto steam has shown its equality 
with gunpowder in force, and at 100 times 
less expense. For example, it would re- 
quire 250 musket discharges to project 
the same number of balls as the steam gun 
at a slow rate, say 250 discharges per 
minute, or 15,500 per hour, which would 
demand 15,000 charges of powder every 
hour. The steam-gun would do this with 
five bushels of coals. The difference of 
cost of 15,000 charges of powder and five 
bushels of coals is easily calculated. It 
next became needful to shew wherein 
this terrible weapon of destruction left all 
that gunpowder would do far beyond 
competition. To discharge single balls a 
hopper had been filled with them and they 
were dropped, ose by one, into a barrel at 
the breech, as quick as the hand could 
move a small winch. This winch with its 
valve was now unscrewed, and the barrel 
communicated with the steam through an 
apparatus resembling the nave of a wheel 
into which it was screwed. A hole pro- 
jecting like a single spoke, was screwed 
into this nave, (numerous radii of the 
same kind were shown in a model applied 
to one nave so that in one revolution, each 
would stand in turn perpendicularly over 
the gun :) close to the gun it had a valve 
above which were fifty-two musket-balls 
and a screw closing the orifice of the 
tube at the top. This tube being perpen- 
dicular, the bullets, on opening the valve, 
fell into the gun by their own gravity, and 
were projected one by one, at intervals 
barely perceptible to the senses, at the 
rate of 1000 per minute. The roar of the 
discharge resembled that of the loudest 
thunder, and the contents of one tube dis- 
charged in two or three seconds, afforded 
the most awful evidence of this ** mighty 
fluid" that imagination can conceive. 
After & discharge or two of this kind, 
at the target against which the balls were 
shivered to atoms, and the ground strewed 
with their fragments, a plank of deal, 
about two feet wide, placed horizontally 
against a brick wall, was fired at, giving 
the gun a trifling lateral motion at the 
same time. The bullets perforated the 
board from end to end, regularly, at a few 
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reduce the existing scale of wages, or the 
demanding higher prices than have hither- 
to been paid. A short parley will ensue, 
aud the men, instigated by some discon- 
tented member or members of their own 
body, will strike, before any arrange- 
ment be made.] Is this the way the 
business should be managed? I think 
not; and I have no doubt but that you 
will coincide with me in the opinion. The 
manufacturer who sees his works stopped, 
is, of course, much irritated, and not at 
all in the humour to submit to the de- 
mands of those who are the cause of it. 
Would it not be better for the workmen, 
when any*dispute, of the kind arises, to 
continue to work and endeavour to expos- 
tulate with, and explain to their employer, 
either the injustice of his proceedings or 
the justice of their own claims? Iam not 
one to advise any man or any body of men 
to submit, tamely, to oppression and in- 
justice, ifrom ‘whatever quarter it may 
come, when there is any remedy open to 
them ; but;under existing circumstances, 
I know of no remedy. Here we might 
take a lesson from the French. Why 
should not Trade Societies be established 
similar to those at present existing in 
some parts of France. These Societies 
(as stated at the last meeting of the Bri- 
tish Association) consist of six workmen 
and six masters, a master to be the chair- 
man, to whom all disputes are referred, 
and their decision is final. 

Strikes never have done and never will 
do any good to the operative; but, on the 
coutrary, are calculated to do immense 
harm. The man after having struck work 
will, perhaps, resort to the Gin-shop while 
the money lasts, and pass time in intoxi- 
cation ; when work is offered him he is 
loath to commence, added to the which 
if he have been a leader of the strike, he 
may have a mark placed against his name, 
and, out of revenge, when workmen are 
plentiful, be dismissed! The strike of 
those engaged in the building trades of 
London about three years ago ; that of the 
Tailors soon after; the late strike in the 
Staffordshire Potteries which lasted so 
long and ended so disastrously; and as 
stated at the late meeting of the British 
Association, the strike of those engaged 
in the Building trades at Liverpool, four 
years ago—all these and many others may 
be adduced as examples of the signal 
failure of strikes to effect the object in 
view, and of their disastrous and ruinous 
effects on the workmen who are parties to 
them. 


I am, sir, yours, &c. 
J. F. S. 


To the Editor of the Penny Mechanic. 
SiR,—Should the following method for 
cleaning chimneys be worthy a place in 
your valuable magazine, I make no doubt 
it would obviate the necessity of climbing 
boys. 


Place a small round iron bar or pulley 
A across the chimney top, rather to one 
side, over which put a small endless chain 
B descending to the fire-place, to which 
attach a whalebone brush, C, suited to the 
size of the chimney ; by pulling up and 
down two or three times it will effectually 
bring down all the soot. When done, the 
brush to be detached from the chain: 
the small chain must remain in the chim- 
ney. Any house fitted up in this manner 
would require a chain to be hung in each 
chimney, the expense of which will be 
very small, 

I remain sir, yours obediently, 
A. M. G. 

[We can see no reasonable objection to 
this plan; it appears to us both simple 
and effective: the expense of fitting it up 
but trifling; and wherever it may be 
adopted there will be no further occasion 
for the heart-rending cry of * Sweep" at 
our doors, before the dawn of day, when 
Winter’s chilling blasts almost curdle the 
blood in the veins of the half-naked 
orphan whom fate has destined thus to be 
the degraded, neglected, slave of man. 
We wish our Correspondent every success 
in the adoption of his plan ; and were it 
left to us to award the Portsmouth Prize, 
we should most certainly present it to 
A. M. G., of whom we have no know- 
ledge, beyond what he has communicated 
to us in his letter.] 


S 
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HEAT. good illustrations of the heat produced by 
NO. 111. chemical action. Into a test tube pour а 
(Continued from page 116.) small quantity of water, to which add 


about the same quantity of sulphuric acid, 
considerable heat will be evolved, as may 
be shown by touching the outside of the 
tube with a wet finger, the water will be 
instantly evaporated. Another experi- 
ment may be made thus ; mix intimately 
together lump sugar and some of the salt 
called Chlorate of Potash (both of which 
must be powdered fine before mixing) 
about as much of each as will lay опа 
shilling, place the mixture on 8 plate or 
piece of tin, and on letting one or two drops 
of sulphuric acid fall on it, it will take 
fire spontaneously and be consumed. 

Those who have made the common expe- 
riments with the electrical machine must 
be familiar with those illustrating the pre- 
sence of heat, firing spirits of wine, in- 
flaming wool dipped in powdered resin, 
&c. Butelectrical action, as a source of 
heat, is more brilliantly shown by the vol- 
taic arrangement, in the volatization of 
gold, silver, and copper leaves, these being 
placed so as to form part of the circuit, 
burn vividly, exhibiting the most brilliant 
colours; a battery of moderate power is, 
however, required to exhibit the experi- 
ment in perfection. 

Thus I conclude these papers, which, 
(although I am aware have imperfections) 
] hope will be the means of stimulating 
the scientific student to drink deeply at the 
fountain of causes and effects. He sees 
fully the truth of the extracts in No. I. 
and can say with J. F. W. Herschel in his 
discourse on the Study of Natural Philo- 
sophy, “ to the natural philosopher there 
is no natural object unimportaut or tri- 
fing. From the least of nature’s works 
we may learn the greatest lesson." 

SCIOLISIERUS. 


WE come now to the third and concluding 
part of this subject, viz. the sources of 
heat, or the means by which it may be 
procured. They appear to be comprised 
under these terms,—the sun's rays, me- 
chanical, chemical, and electrical action. 
To us the principal source of light and 
heat is the sun: by the presence of its 
rays we are warmed, and chilled by their 
absence. We may regard the sun and 
earth as two bodies of unequal tempera- 
tures, radiating heat towards each other, 
and the daily variation of temperature is 
produced by their relative position to 
each other. At the rising of the sun the 
rays strike obliquely, and consequently 
less of them are concentrated on any given 
space than when the sun is higher; the 
rays have also to pass through a greater 
extent of atmosphere when the sun is in 
the horizon than when he is in the zenith. 
There have been at different times many 
experiments made on the heating powers 
of the sun's rays, when divided with the 
prism; but wishing to render these pa- 
pers as elementary a5 possible,I shall pass 
over these without notice, froma fear that 
they would be too abstruce. 

The mechanical modes of exciting heat 
are various ; such as friction, condensa- 
tion, percussion, &c. Some very interest- 
ing experiments on the production of heat 
by friction was made by Count Rumford, 
in which be made water boil by the fric- 
tion ofa blunt steel borer in boring a brass 
cylinder in the same manner as cannons 
are bored ; and we have familiar illustra- 
tions of the production of heat and fire by 
friction in the common Lucifer matches. 
Some of the savage tribes produce fire by 
rubbing two pieces of a particular species 
of wood together. Heat is evolved by 
compression when air is highly condeused, 
as in the case of the amado syringe; it is 
said that a faint light is perceived on the 
discharge of an air gun, when the air 18 
highly condensed, this arises, no doubt, 
from the taking fire of some portions of 
combustible matter floating in the atmos- 
phere near the mouth of the gun. The 
effect of percussion in producing heat is 
evident from the operation of the common 
flint and steel, as also the percussion caps 
used with fire-arms. 

A change of temperature generally 
takes place when two or more bodies be- 
come chemically combined, that is, the 
compound so formed may have a greater 
or less capacity for heat than the mean of 
its component parts; the following are 


—_— ене 


To the Editor of the PENNY MECHANIC. 


Sir,—For some time past I have been 
making experiments to discover a cheaper 
solvent for India rubber than the one said 
to be used by Mr. Mackintosh, and des- 
cribed in his specification, and I have suc- 
ceeded very well. The solvent I use is 
not coal oil, nor naphtha. A quart of my 
solvent dissolves six ounces of India rub- 
ber, which is more than double the quan- 
tity that Mr. Mackintosh says he can dis- 
solve with a quart of purified coal oil, and 
at an expense not exceeding two shil- 
lings; and it becomes dry and restored to 
its original state by being exposed to the 
air forabout twenty-four hours. 

I shall be glad to learn from you, or any 
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of your readers, whether such a discovery 
can be turned to any profitable account, 
and if it can, in what manner it may be 
effected. 

Having witnessed the following pheno- 
menon a short time ago, Т beg leave to 
send you a description of it. I had fas- 
tened together three pieces of half-inch 
deal boards, for the purpose of making an 
experiment ofa mechanical contrivance 
then in hand; I had to fit in those boards 
several feet from the floor on which I 
stood; by some accident they slipped out 
of my hand, and descended to within 
about a foot of the floor, when, to my great 
astonishment, they ascended (in the same 
direction they had descended, perpendicu- 
larly to the floor) about half the distance 
they had fallen. I repeated the experi- 
ment several times, and the result was 
the same. I measured the distance accu- 
rately, and found that they had ascended 
sume inches more than half the distance 
through which they had descended. 

I an, Sir, Yours, &c. 


Birmingham, Nov. 10. 
— — 
MILTON INSTITUTION, 


Founpep January, 1836, for the Literary, 
Scientific, and Religious Improvement of 
the Young Men of the City of London, 
Milton-strcet, Cripplegate. 

This Institution while it would afford 
every facility in the pursuit of Literary 
and Scientific information, yet, recoguising 
the paramount interest of things uuseen 
aud eternal, desires to be instrumental 
in imparting that knowledge also, which 
maketh wise unto salvation. 

It seeks to accomplish these important 
purposes by the use of a Library, for re- 
ference and circulation; Reading Rooms 
provided with select Periodicals, aud Daily 
and Evening Papers ; Lectures on various 
highly interesting subjects, by Professors 
of reputation; and Classes conducted by 
qualified persons, 

Its means of Religious Instruction are 
comprised in occasional Lectures on The- 
vlogical Subjects, and in a Class for the 
study of the Holy Scriptures conducted 
by a Minister of acknowledged learning 
and piety, to which will shortly be added, 
a Class for the reading of the New Testa- 
ment in the original language. 

The government is conducted on the 
popular plan by a President, Vice Presi- 
е, and Committee chosen by the Mem- 

ers. 

The Subscription which entitles to all 
the benefits of the Institution, i317. yearly, 
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or 5s. quarterly, with an Entrance fee of 
ls. Ladies are admitted to the Lectures, 
and the use of the Library, on payment of 
10s. annually, or 2s. Gd. quarterly. 

Arrangements are in progress for the 
removal of the Institution to a more con- 
venient locality. 

The Evening Classes, commence at 
Fight o'clock ; subjects of studying, Eng- 
lish Grammar, Elocution, Geography, 
English Composition, Arithmetic, French, 
Sacred Music, Drawing, Biblical Litera- 
ture, and Latin. 

Single Lecture Tickets, one shilling, 
admitting a Lady and Gentleman, or two 
Ladies, may be obtained of Mr. Bilton, 
61, Farringdon-street ; or at the Institu- 
tion. 

— ence 
То the Editor of the Penny Mechanic. 


SiR.—I have thought it rather surpris- 
ing, that out of the many plans of para- 
chutes contributed by various persons to 
scientific periodicals, none yet have de- 
vised anything for the safety of those re- 
maining in the balloon when the parachute 
is detached. The tragical account of Mr. 
Green's at this time (given in a former 
number of your valuable work), seems to 
show that it is worthy of our attention. 
Under these considerations I have, for the 
first time, troubled you with a few of my 
ideas upon the subject. 


I propose that the top of the parachute 
be made in the form of a dome ; and that, 
instead of it being (as in most others) al- 
together hollow, a bottom be put to it (4), 
so as to make it capable of holding the 
coal-gas used in balloons. It will be made 
of such capacity as will enable it to raise, 
very gently, one or more individuals: a 
sufficient quantity of ballast being then 
introduced to ensure rather a rapid de- 
scent, it may, be affixed to the ‘balloon, 
which, as may easily be perceived, will 
only have the weight of the ballast to 
raise ; consequently, when the parachute 
is detached, the slight weight removed 
will make but a sinall difference in the 
further ascent of the balloon. А valve 
being added to the top of the parachute, 
the operator can descend either rapidly or 
slowly, as he may deem most fit. 

I am, sir, your well-wisher, 
W. Веквкгрее. 


THE CHEMIST. 


Tests for Iron.—Process 1. Ina goblet- 
full of water dissolve one grain of sul- 
phate of iron, and add a very little tinc- 
ture of galls; a purple or blackish colour 
will be produced immediately, showing 
that every drop of the water is united to 
a portion of ігор. Process 2. To a simi- 
lar diluted solution of sulphate of iron, 
add a drop or two of a solution of prus- 
siate of potass, by which a beautiful 1-гиз- 
sian blue colour will be produced. 


Test for Gold.—To & diluted colourless 
solution of nitro-muriate of gold, add a 
few drops of a solution of any salt of tin ; 
or stir the solution of gold with a slip of 
metallic tin; in either case the production 
of a beautiful purple or port-wine colour 
will be the immediate result. If the mix- 
ture is allowed to settle it becomes co- 
lourless, a purple powder (which is an 
oxide of gold, combines with a little tin) 
being precipitated. This powder is em- 
ployed in the painting of china, and is 
called the purple precipitate of Cassius. 

Test for Copper —Add a few drops of & 
solution of nitrate of copper to a test-glass 
of water, the mixture will be colourless ; 
pouriuto it a little liquid ammonia, the 
mixture will then assume à fine deep blue 
colour. Rationale: the alkali precipi- 
tates the copper and then dissolves it, 

forming a blue liquid ammoniured of cop- 
per. 


Test for Lead.—Dissolve a grain of ni- 
trate or acetate of lead in а glass of water, 
and add a little solution of sulphate of 
soda, a dense white precipitate (which is 
sulphate of lead) will be produced im- 
mediately ; allow the mixture to settle, 
decant the clear part, and digest the pre- 
cipitate in nitric acid ; to the solution ob- 
tained by that means add liquid sulpha- 
retted hydrogen, upon which a precipitate 
of a black colour will be produced. Thus 
in this experiment the lead passes through 
the several states of an acetate, a sulphate, 
a nitrate, and à hydrosulphuret. 


Test for Silver.—Let fall a drop of a so- 
lution of nitrate of silver into a glassfull 
of water, and add to it a grain of common 
salt; mutual decomposition of the salts 
will take place and muriate of silver (in 
the form of a white powder) will be pre- 
cipitated. 

Chemical Miracle ! two Limpid Liquids 
converted by a Mixture into a Solid Mass. 
— Process Ist. If a saturated solution of 
muriate of lime be mixed with a saturated 
solution of carbonate of potass (both 
transparent liquids), the result is the for- 
mation of an opaque and almost solid 


mass. Rationale: mutual decomposition 
of the salts takes place, muriate of potass 
and carbonate of lime are formed, and the 
latter absorbs the whole of the water of 
solution, and thus a degree of solidity is 
produced. Process 3. Drop sulphuric 
acid into a saturated solution of muriate 
of lime ; in this case also an opaque mass 
is produced. Rationale: the muriate is 
decomposed and sulphate of lime (a highly 
soluble salt) is formed. Process 3rd. 
Pour a saturated solution of caustic potass 
into a saturated solution of sulphate of 
magnesia (Epsom salt) a nearly solid 
mass is again produced. Rationale : the 
sulphuric acid leaves the magnesia (which 
is then precipitated in the form of a white 
powder) in order to combine with the 
potass, for which it has a greater aftinity. 

*„* If a little nitric acid be added to 
the product of process Ist, the solid mass 
will be changed into a transparent liquid, 
the insoluble carbonate of lime being con- 
verted into the soluhle nitrate. 


To prove that every Salt has a certain de- 
terminate fizure which is assumed upon 
erystaltization.— Process Ist. Dissolve, in 
separate portions of boiling water, equal 
weights of sulphate of copper and nitrate 
of potass, pour them together while hot 
into an evaporating dish; drive off, by 
heat,a little of the water, and then suffer 
the mixture to cool, when the salts will 
shoot the sulphate of copper into blue 
crystals, the nitrate of potass into white 
ones— precisely similar to what they were 
before they were dissolved. Process 2nd. 
Treat in the same manner gulphate of iron 
and muriate of soda; the former salt is 
separated from the solution (in green 
crystals) by alternate evaporation and 
cooling ; the latter salt can only be ob- 
tained (in white crystals) by converting 
all the water into steam. Process 3rd. 
Dissolve a quarter of an ounce of each of 
the following salts in a small quantity of 
water, in separate glasses—sulphates of 
magnesia, iron, COpper, soda, alumine, 
and potass—pour the whole into a Wedge- 
wood's-ware basin, and slowly evaporate 
a portion of the water. When the liquid 
has acquired its proper degree of density 
(the student will be taught by practice to 
kuow when this is the case) it must be set 
by to cool—wben every salt will crystal- 
lize in its peculiar manner, having the 
identical colour, form, taste, and other 
properties by which it was distinguished 
previous to its solution, the mixture of the 
different crystallized salts having a most 
pleasing, singular, and beautiful appear- 
ance. J. R. Warrs, M. D. 
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LECTURES DURING THE WEEK. 


Southwark Astronomical 
^ng-lane,.— On Friday, Nov 
precisely, 
Icat. 

Milton Literary and Scientific 
strect, Cripplegate. — On Monday, 


Mr. Maugham will 


жар. 

QUERIES. 

To the Editor of the Penny Mechanic, 
Sir,— Being 

copes of the 

greatly obliged if some of your 


Correspondents will be kind enough to favour me | 


with answers to the same, 
righton. 


W.J. 
What is the best composition for specula р I know 
Edwards, but 
generally em- 
ployed for specula of six or seven inches in diameter, 


What is the best flux for the metal, and how should 
used Y 


that which is recommended by Mr, 
the silver makes it too expensive to be 


it be 

ІГІ wish to granulate the metal 
will the same flux be 

What is the most 
6% inches diameter p 

What sort of monids are best 
iron, but I do not like it. 

What proportion, in 
bear to the larger опе? 

Presuming that it is almost impossible to cast 
specula of GU, inches diameter, quite free from holes, 
how can the ditliculty be prevented which they occa: 
sion in polishing? f have tried to polish several, but 
the pitch, &c., accumulating in those small holes, 


projects beyond the surface of the metal and spoils 
the figure, ` 


applicable to beth urposes ? 
proper thickness 


— 


ANSWERS TO QUERIES. 

Srr.— As J. W. E," begs 
construction of the Hyd rogen Instantancous Light. 
I beg to subniit to your attention a copy, drawn about 


halt the size it is intended to be made, which ] con. 
sider very good and cheap :— 


ABCisa piece of bent glass tubing, which may 
be purchased for twopence, aud is easily bent; s is a 
Stop-cock, screwed into it; Ma mounting picce ce. 
mented to the short arm of the tube; at thc upper 
end of the long arm of the tube is p B, à picce of biad. 


Society, Nelson. street, 
„ 24, at eight o'clock 
deliver a lecture on 
Institution, Milton. 


) Nov. 2), at half. 
past eight o'clock, Professor Dewhurst, on Astronom y. 


desirous of making Reflecting Tele. 
Newtonian construction, I shall fec] 


previous to casting, 
Or specula of 
Р Ihave one of cast 


size, should the plane metal | 
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der, pierced with small holes to admit the air; tisa 
piece of zine, supported in the position above shown 

У two indentions in the glass, made by carefully 
heating the tube red hot, and pressing it in with any 
pointed substance; p c is 8 brass cup, which is sus 
pended by a brass rod R, from the top of the long arm 
of the tube, and is used to protect the platinum ball 
P, from dust and injury, 

To use this apparatus fill the tube to the height 
shown by the dotted line LL L, witha mixture of water 
four parts, and sulphuric acid one part (the zinc being 
Previously placed in the Position shown in the draw. 
Ing) and, the stop.cock being turned off, hydrogen 
Bas is generated, and by its elastic force, drives the 
mixture up the long arm of the tube in the manner 
shown In the engraving; consequently, when the 
stop-cock is turned, hydrogen issues forth from the 
Jet J, upon the ball of š ongy platinum, and causes ít 
to be heated re&hot. When the liquor again covers 
the zinc, hydrogen is again generated, and drives it 
(г. e. the mixture) up thc long tube as before. 


CARBON. 
Sir, —I beg to offer the following answer to the in. 

| quiry of your correspondent, 

| 


i 


“ Boz," in No. 54. I 
All bodies descend an inclined plane with a velocity 
Increasing in Proportion as the plane approaches to 
a vertical position. 
Correspondent is to 
figure as ncar that 


The object, therefore, of your 
bring the required side of his 


We have thus а right-angled 
side given, 14 feet, and its hypo. 
| thenuse (on which it rests) 34 feet. The square root 
| Qf the difference of the squares Qf the given side and 
| hypothenuse, % the length Of the required side, which 
' in this case jg 24,066. &c , viz. a small fraction more 

than 24 feet. This rule is applicable to finding any 

side similar to the above, whaterer par be the length 


must be a right angle. 
triangle, wi one 


the horizontal side, the former, instead of the latter, 
Will become the hypothenuse, and the required ride 
will be perpendicular to the horizontal, thus forming 
aright angle at its junction with the same. 


| Or, the required side may be found sufficiently near 


for Practical purposes as follows :— Place the 


togcther at one end: produce a line per. 
pendicular to the other end of side 24, and bring the 
other end of side 34 to this perpendicular line; the 
point on which it falls will be the length of the side 
required, 

By opening a common 9.feet rule, having one joint, 
to the distance of 17 inches between the inside points 
of the legs, and placing it on a table, the very triangle 
above described will be produced on a scale of half an 
inch toa foot, This Position of the 9 feet rule will 
in practice often answer the purpose of the нате. 


— 7] 


TO CORRESPONDENTS. 
J. L.'s letter on anew invention for preven 
running away shall be inscricd теге week, 
J. Q. accepted, with thanks, 


We beg to return thanks to the Committee. and pro. 
misc to do all ín our power to forward the interests 
of the Milton-street nstitution. 


. 


Ut will be no benefit to the public mercly to inzert the 
nights of mecting at the Eondon Electrical Secicty, 
without stating the Lecturcs to be delivered. 

Forgucr need not be ashamed of his іпееміоп; 8 
Shall be noticed shortly. ? 

J. Evans had better send us an Engraving or a то. 
del. We cannot kecp up a private correspondence. 

Received—Wigo—H, R. S—D. Williams Brack 
—Johannes—J, Allen. 
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PAPER STAINING. 
To the Editor of the PENNY MECHANIC. 


EXPLANATION оғ DiacRAM.—AÀ, is a 
table made of wood—a a, are two up- 
rights—6, is a beam, which is placed be- 
low the ceiling of the place where the 
work is carried on—B, is a strong thick 
piece of wood, fixed to the table at one 
end, and to the beam at the other—D, is a 
lever pole—C, a dolly—E, a weight, fas- 
tened to the lever pole—G, a treddle—F, 
a line, which unites the lever pole and 
treddle together—H, is a slush box—I, a 
shelf—J, asieve—K, a print or block—L, 
а brush—M, a pan for colour. 

I think upon reference to the diagram 
you will perceive the simpleand ingenious 
manner in which the machine is construct- 
ed; but in order that the process of it, and 
the manner in which paper is stained, 
should be perfectly understood by your 
readers, Iintroduce а furtherexplanation. 

The slush box H, is filled as far as the 
mark, (which is the bottom) with water, 
(leaving room for the frame, which will be 
next explained); in the box fits a frame 
made of wood, over which, a piece of lea- 
ther is nailed, and made water tight. The 
sieve J, (which is composed of a wooden 
frame, covered with thick blanket) is put 
into the frame just mentioned, and spread 
- over as thin as poszible, with the colour 
to be used, by the brush L—next the print 
is taken by the workman, and dipped into 
the sieve—a piece of paper (which is 
twelve yards in length) is taken, and a 
wire is pushed through, and placed in the 
little groves that are made in theuprights, 
—whien the paper is pulled by the end, it 
rolls off. Tais being done, the workman 
takes the print, (which has a strap on the 
back for his hand, to lift it by) and lays 
it on the paper on the table as required, 
pulls the dolly C out, so as to press upon 
the centre of the print—stands upon the 
treddle—which, by the communication of 
the cord F to the lever pole D, presses the 
dolly C upon the point; after pressing 
suſticiently, he gets off; the treddle, ov ing 
to the weight E, rises ; the dolly, which 
bas a cord and weight tied to it, and 
works upon a pully at the back of B, 
moves to position in diagram. The work- 
man prints off the paper, dips it in the 
sieve again and proceeds as before. When 
a piece is finished, it is hung up by small, 
long, and square ro!lers to dry, (by the boy 
kept for the purpose,) upon poles. 

There are one or two other branches of 
this trade, which are the bronzing, flock- 
ing, metalling, &c., an account of which 
I shall send you another time. 

Islington. 1 remain, хс, C. PARTE. 


NEW INVENTION TO PREVENT 
HORSES RUNNING AWAY. 


To the Editor of the PENNY Mecnanic. 


Sin, — Aware of the facilities your Maga- 
zine affords, and the readiness and promp- 
titude with which you insert the contri- 
butions of those who may not have theop- 
portunities of making known to the put- 
lic their inventions through any other 
source, I, without the knowledge of the 
person in question, beg to notice the fol- 
lowing useful, but bitherto unnoticed, in- 
vention, of a very ingenious and clever 
amateur. 

This person, with true philanthrophy, 
taking into attentive consideration the nu- 
merous accidents daily occurring of the 
most serious character from horses run- 
ning away, but more especially in the case 
of stage coaclies, was induced to construct 
a machine for arresting almost instantane- 
ously the progress of the runaway cattle, 
without any risk of the guard or coach- 
man dismounting, &c. The machine in 
question I cannot describe with that mi- 
nutie I might otherwise do, without in- 
fringing upon the inventor's rights. It is 
small, and under the directand immediate 
controul of the coachman. It consists ofa 
cylinder of strong metal, about two feet 
long and four inches in diameter, contain- 
ing un extremely powerful spiral spring 
(1 believe) which can be easily and 
quickly wound to any extent, thereby in- 
creasing its powers. This machine is 
fixed on the footboard of the coacliman's 
seat, and is always wound up; there is 
attached toit an extra pair of strong reins: 
when, on emergency, the coachman wants 
to stop the horses, he has merely to put 
his toe to a spring catch, and it immedi- 
ately throws the horses on their haunches, 
or pulls them with such force as to check 
their careerat once. The machine scarcely 
weighs 20lbs., and the cost is trifling. 

1ts powers may, perhaps, be doubted; 
but I can assure you, that when only 
slightly wound up, it easily overpowered 
four strong men. 

It was exhibited before an equerry of 
one of the royal stables, who expressed 
himself per!ectly satisfied as to its powers, 
and promised to notice it to his superiors, 
and assist the iuventor; but he, like 
others, has forgotten to keep his promise. 

At this trial, it threw half a dozen sta- 
blemen down momentarily, and then not 
at the fullextent of its power. 

It is so small as not to be in the least 
incommodious or burthensome ; I believe 
its only fault is, that it requires an extra 
pair of powerful reins, tut you will ad- 
wit this is a very trifling fault. 
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Could this machine once be brought to 
public notice and fairly tried, I doubt not 
bat that it would be universally adopted, 
as there is nothing unsightly in its appear- 
ance, but rather an improvement, and so 
much at the instantaneous controul of the 
driver as to rcquire no other person's as- 
sistance. 

l have given this hasty notice in the 
hopes that the inventor may meet with 
that support he so well merits. 


I am, &c. 
J. L. 
— 
ANSWERS TO QUESTIONS IN 
No. 52. 


Ту the Editor of the Penny MECHANIC. 


Sm, —If you think it will be interesting 
to your readers, I will now send answers 
to the twenty questions published in No. 
52, p. 91. I propose sending the answer 
to one question taken in order, every week. 
No. 1 is so simple as scarcely to require 
an explanation : but, for the sake of regu- 
larity, I think it will be better to answer 
them all. 

* What is the difference between half 
past six o'clock in the evening and 6h. 30m. 
P. u.?“ 

The first relates to mean time as known 
by a clock; varying at different seasons 
as indicated in the almanack. The latter 
refers to solar timeas shown by a sun-dial, 
and signifies six hours and a half reckoned 
from the instant when the sun was on me- 
ridian. Gh. 30m. a.M. means five hours 
and a hatf before the sun arrives at the 
meridian. At the present time Gh. 30 m. 
P.M. is about a quarter past six by the 


clock. 
Q. E. D. 
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WATCH ALARUM. 
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SEEING a great deal lately in your Maga- 
zine on the subject of alarums, I beg to 
submit to your notice a plan of one for a 
watch, which, for its cheapness, simpli- 
city, and the ease of setting it to the re- 
quired time, will, I think, bear competition 
with any. 
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At one corner of a flat board, about ten 
inches square, fix a bell by means of an 
arched spring, 4, at the same corner drive 
in a nail or screw so that it shall stand up 
about a quarter of an inch high to form a 
fulcrum for a wire lever; B, the end of 
which is bent round as in the figure, to 
which the crook at the end of the string 
fastened to the bell, is pitched as near as 
possible to the fulcrum ; this lever, being 
placed under a small croat fixed in the 
board to prevent its rising, is kept back 
by its point resting against the end of ano- 
ther smaller lever c, made of a thin piece 
of brass and fixed to the board at its ful- 
crum by a screw ; the long end of this le- 
ver is bent up from the board just high 
enough for it to be close upon the ‘ace of 
the watch (which is placed in a hole made 
in the board for the purpose) and must be 
thin enough to allow the minute hand to 
pass over it without touching; but, when 
the hour hand cornes round, it will move 
the lever forward, the other end moving 
away from the lever B, it will start for- 
ward and let go the bell, when the elasti- 
city of the spring will cause it to ring 
about a minute. At whatever hour it is 
wished to ring, that figure must be placed 
under the lever. 

I am, &c. 
J. H. C. 

oi eas 


To the Editor of the PENNY MECHANIC. 


S1r,—I sometimes have an opportunity of 
seeing the Naval aud Military Gazette, in 
which is inserted an advertisement that 
improved telescopes are manufactured at 
No. 52, Great Russel Street, at various 
prices, for various lengths and powers of 
vision ; now, I would ask if it would not 
be a further improvement in the telescope 
if it was so constructed asto possess four 
or more different powers in the same tele- 
scope without the trouble of adding to, or 
taking from it, but merely adjusting by a 
graduated scale. Ihave a small one of 
the above description with four different 
powers, the lowest eightcen, the highest 
thirty-six. I have likewise a reflecting 
telescope of the Gregorian form, which 
erects the object, which needs no small 
eye-hole ; in fact, the small eye-hole is de- 
trimental to distinct vision; this telescope 
will admit of a much greater magnifying 
power than a Gregorian one of the same 
size. I am a constant reader and admirer 
of your little Penny Mechanic, and if you 
will insert this, I shall feel obliged. 


I remain, & c. 
FokCEUn. 


13% 


P.S. I am not aware that any tele- 
scopes are manufactured of the above de- 
scription, if there are, the above informa- 
tion is useless ; the above-named articles 
were made by the writer for his own use, 
he having ground the glasses, made and 
turned every thing belonging but the 
tubes, his own business being of a very 
different description. 


Sin, —I have invariably found a greater 
difliculty in polishing flint glass than I 
have crown; if any of your numerous 
friends and contributors will kindly point 
out the method of doing it, it will be 
thankfully acknowledged by me. 


October 18th. 
— — 
PURE VEGETABLE OIL. 
To the Editor of the Penny Mechanie. 


Sin,—Pivot wishes to know how һе may 
obtain pure vegetable oil for watches ; the 
small bottles sold for that use purporting 
to contain purified oil, is unqualified 
quackery ; it is the finest quality of olive 
oilin the same state in which it is import- 
ed, and may beobtained from any respect- 
able dealer or oil refiner. Olive oil is 
usually submitted to a process of filtering 
before it is sold for use; but I have seen 
samples taken before and after the opera- 
tion, and one appeared to me as bright as 
the other. Oil is filtered through bags 
made of a peculiar kind of cloth of very 
close texture, which retains any feculent 
matter which may be suspended in it. 
When a jar of oil is frozen, the congela- 
tion will not take place simultaneously 
throughout the whole mass, the middle 
part retaining its fluidity longer than that 
which is nearer the surface of the vessel ; 
there is a prevalent notion amongst Horo- 
lopists, that the part which is longest in 
freezing, is of & superior quality to the 
rest ; this is an error; one purt will freeze 
as soon as another uuder like circum- 
stances. Bleaching is another process to 
which oil is sometimes submitted ; vari- 
ous methods are employed for this pur- 
pose; the most convenient process is, 
when circumstances will permit, exposure 
to the sun's rays in transparent bottles ; 
but as opportunities of doing this are very 
uncertain in this climate, chemical means 
are resorted to, which produce nearly the 
same effect. 1 have seen olive o.] bleached 
by exposure to a high temperature, consi- 
derably above boiling water, and mixed 
with certain ingredients which act upon 
the colouring matter; this oil was almost 
white, and it was affirmed that it did not 
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freeze at the temperature which froze the 

same oil previous to that operation. The 

olium ricini possesses the property of re- 

taining its fluidity at a lower temperature 

than most other oils; but this is not the 

only property required for watches; when 

a small quantity of oil is exposed to the 
air a long time, it becomes thickened by 
the absorbtion of oxygen, and thus lessens 
the impulsive action, and impedes the mo- 
tion of the balance; and, notwithstanding 
the precautions which are taken to render 
the long and short vibrations of equal du- 
ration, a sensible diminution in the arc of 
vibration cannot take place without risk- 
ing some derangement in the rate of going. 
This inconvenience is particularly felt at 
sea; chronometers, often remaining seve- 
ral years in aship without an opportunity 
of replacing the oil, and evenif that could 
be done, the rate would probably be alter- 
ed thereby. Ido not admit as an esta 
blished fact that vegetable oils are supe- 
rior to animal oils ; on the contrary I have 
strong reasons for preferring the latter. 
This is a subject which merits the most 
zealous investigation, and chemists have 
not, I think, bestowed that attention 
which its importance demands. 

Iam, &c. 
Q. E. D. 


— РЕА 


WATER. 


WATER is a transparent colourless liquid 
which has neither taste nor smell; it is a 
compound of twosubstances whichassume 
the form of gases when separated from 
each other, namely, hydrogen and oxygen. 
Itis a powerful refracter of light, con- 
ducts heat very slowly, and is a very im- 
perfect conductor of electricity. The ce- 
lebrated Mr. Cavendish discovered the 
chemical composition of water about tbe 
year 1781, by burning oxygen and hydro- 
gen gases in a dry glass vessel, when а 
quantity of pure water was generated ex- 
actly equal in weight to tbat of the gases 
which had disappeared. Its composition 
was also determined with great care by 
Dulong and Berrelius, they state as a 
mean of three very accurate experiments, 
that 100 parts of pure water consists of 
11-1 parts of hydrogen, and 88 9 of or- 
ygen, which is very nearly the ratio of 1 
to 8. The specific gravity of water is l, 
the density of all solid and liquid bodies 
being referred to as a term of comparison. 
1 cubic inch at 62° Fahrenheit, and thirty 
inches of the barometer weighs 252,458 
grains, so that it is 815 heavier than at- 
mospheric air. The purest water that caa 
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be found as a natural production is pro- 
cured by melting freshly fallen snow. But 
this is not absolutely pure, for if it be 
placed under the receiver of an air pump, 
or boiled quickly for a few minutes, bub- 
bles of gas will escape from it. The rela- 
tions of water with respect to heat are 
highly important, but I shall leave this to 
a future opportunity to discuss. 


GELoso. 
— — 
ON THE STUDY OF MECHANICS. 
NO. v. 
(Continued from page 98.) 


Der. 13.— Malleability is the capability 
of certain bodies to receive and retain ап 
impression; it is a compound property, 
depending partly upon the absence of ade- 
quate elastic force, and partly upon a posi- 
tive force opposing the body's return toits 
former figure. This property enables us 
to produce permanent impressions upon 
medals, and otherwise to alter the figure 
of bodies by pressure. 

Der. 14.— Hardness is a force by means 
of which bodies resist separation, or alter. 
ation in the arrangement of their parts. 
All bodies are capable of altering their 
figure in some degree when acted upon by 
adequate force. Let F bethe hardness or 
force of protrusion; and P a force acting 
in the opposite direction. If P = F, 
there will be equilibrium; and if P be 
greater than F, an impression will be pro- 
duced by the excess of P; otherwise the 
lesser force would sustain the greater, 
which is impossible. It is also demon- 
strable by the laws of motion that every 
particle of matter is essentially impres- 
Bible. 

The notion of perfect hardness, is a spu- 
rious offspring of the doctrine of infinity ; 
it is defined **a body whose parts cannot be 
separated, or moved one amongst another by 
any infinite force." (Wood, art. 91). We 
are also informed in the same work, that 
* matter is that which is divisible;" there- 
fore, a perfectly hard body, should have 
been defined * a body composed of matter 
which is not matter" whereby rendering 
the absurdity of the doctrine more appa- 
rent, the student would have been less 
liable to imbibe the error. The qualifica- 
tion ** cannot be separated by any finite 

force,” has no meaning ; all forces are es- 
sentially finite; the contrary supposition 
is not only incorrect, but extremely ab- 
surd. 

Der. 15.—Weight is the force with 
which а given body tends towards the 
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earth. When the force of gravity is in- 
variable, the weight is proportional to the 
quantity of matter contained in the body ; 
if the force of gravity be variable, the 
weight is proportional to the force of gra- 
vity, and quantity of matter jointly ; or 


G x Q = W ; but it is necessary to ob- 
serve that this distinction applies only to 
weight considered as а force. One ounce 
in England signifies the same quantity of 
matter as one ounce at Calcutta ; but at 
the latter place, that quantity of matter 
will incline downwards with less force 
than in England, or a greater quantity of 
matter must be taken to produce a force 
= one ounce removed farther from the 
equator (def. 5). The weight of a given 
bulk is called its specific gravity. 

Der. 16.—Force is whatever changes, 
or tends to change the state of rest or uni- 
form rectiliniar motion of a body. There 
are three kinds of forces; inertia, attrac- 
tion, and protrusion ; every possible ease 
of motion is the effect of one or more of 
these forces. Jnertia acts only upon ad- 
jacent particles of matter in relative mo- 
tion; without motion, inertia produces no 
effect. Attraction is on the contrary wholly 
independent of motion ; it acts both upon 
adjacent and detached particles of matter, 
and if the junction of two attracting bo- 
dies be prevented by the action of & con- 
trary force, their fendency to approach 
each other will continue, though no motion 
be produced. As the object of mechanics, 
gravity is the chief attractive force; but 
all attractive and repulsive forces, belong 
to this division. Repulsion is regulated 
by the same laws as attraction, and may 
be considered as the negative state of at- 
traction. The active force of protrusion is 
elasticity ; but the former term is adopted, 
because it is more comprehensive, and 
applies to the force with which solid bo- 
dies resist compression ; which is the only 
case in which this force is not wholly the 
effect of elasticity. 


Forces are usually divided into constant 
and impulsive; uniform and variable; 
and also moving, and accelerating. I 
neither describe nor comment upon this 
classification as the only advantage ob- 
tained by understanding it would be the 
capability of perceiving its impropriety. 
The classification I have established is 
derived from the book of nature; the only 
book which philosophers seem to refrain 
from pillaging. 

I am, &c. 
Q. E. D. 


sacco — 


134 


ASHMOLEAN SOCIETY. 


Oxford, Nov. 6.—Mr. Tancred, of Mer- 
ton College, delivered a paper on the sub- 
ject of the boracic acid collected from the 
Lagoons of Tuscany. Aftera short sketch 
of the progressive investigations into the 
nature of borax, boracic acid, and boron, 
since 1702, and of the chicf uses of borax, 
he proceeded to quote the account of the 
method of collecting this salt in Thibet, 
from the Philosophical Transactions of 
1787. The borax of commerce, however 
(the refined borate of soda), is no longer 
imported from those distant parts, but is 
obtained in the Tuscan Maremna, near 
Volterra. The process of collecting, &c., 
was then described. The geological fea. 
tures of the country are as follows :—The 
vapour seems to rise in the valleys and on 
the sides of the hills, composed of com- 
pact limestone with no organic remains, 
called Alberese, which is considered by 
Mr. Lyell to bea part of the greywacke 
formation, but is ranked by Professor 
Savi, of Pisa, much higher up in the geo- 
logical series. The vapour has a constant 
tendency to corrode the strata through 
which it passes, and to cause land-slips, 
which stop up the issues of the vapour, 
and thus compel it to find a new exit; 
these exits are observed to advance gra- 
dually in their course towards the culmi- 
nating points of the hills. The limestone 
is traversed at Monte Rotondo, by a sili- 
ceous and quartzose rock. There are in 
the neighbourhood several hot springs, 
particularly at Bagnio Morbo. Not far off 
are found formations of salt, sulphur, gyp- 
sum, alabaster, serpentine, and chalce- 
dony, of which last the beautiful works 
in pietra dura at Florence are executed 
Mr. Twiss remarked, that in the crater of 
Vulcano, one of the Lipari Islands, Pas- 
solin, or native boracie acid, is found in 
beautiful white feathery crystals, depo- 
sited by sublimation on the sulphur. It 
is found there under the same circum- 
stances as Monte Rotondo, near Sienna.— 
Professor Wilson made some remarks on 
the locality and nature of the Indian borax 
or tincal, on the mode of collecting it, and 
on the employment of it as a flux for me- 
tallurgical purposes in India. 

Professor Powell introduced to the So- 
ciety Mr. Harper, who exhibited a mag- 
netic needle, formed by two watch springs, 
separated by a piece of box wood, on the 
centre of which the needle played. The 
object was to show how hard steel might 
be rendered available for the purpose of 
magnets, being calculated to retain its 
power much longer than soft steel, which 
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is generally employed. Mr. Harper like- 
wise exhibited a simple and ingenious 
method of increasing the power of an elec- 
trical machine, by connecting it with the 
earth by means of a chain. 


— ERE eo 


ZOOLOGICAL SOCIETY. 


Nov. 14.—Thomas Bell, Esq., F. R. S. 
in the chair.—Dr. Barry, of Edinburgh, 
exhibited a live specimen of Proteus an- 


guinus, the habitat of which curious am- 


phibia is in the limestone mountains be- 
tween Trieste and Vienna. A letter was 
also read from Professor Wagner of Vi- 
enna, on some interesting points in the 
physiology of the species. Prince Lucien 
Buonaparte read a paper on a proposed 
new arrangement of fishes, founded on the 
position of the branchiæ. These he cha- 
racterized in three classes, five subdivi- 
sions, and twelve orders. Mr. Gray made 
some observations on the different species 
of Sorex, and took occasion to insist on 
the propriety of paying more attention to 
the external characters of mammalia, 
which he considered to offer better modes 
of distinction than even by the teeth. The 
Prince of Musignano remarked that he 
had discovered fourteen species in Italy 
alone, and it was probable that many 
might have escaped observation which in- 
habit this country. Mr. Gould exhibited 
two small collections of birds, from Mr. 
Keith Abbott, of Trebizond, and Mr. 
Hearne, of Haiti. The former contained 
nine species, of which three, viz. one lark, 
and two liunets, were entirely new to sci- 
ence; there was also one of the common 
redstart of England, which has never pre- 
viously been met with so far in the east, 
In the latter were some humming-birds, 
one of which, of a green colour, differed 
from that recently described by Mr. Gould 
as Todus viridus. He also exhibited a 
drawing of two specimens of Nyctidus 
(male aud female), which he named М. 
pectoralis, remarking that, from the forin 
of the tarsi, which were scarcely a quarter 
of an inch long, theaccount given by Aza- 
ra, that the bird, when on the ground, had 

no power to rise again, was probably cur- 

rect. Mr. Yarrell exhibited a large speci- 

men of white bait, six inches long, remark- 

ing, that this fish, although it was cousi- 

dcred to be confined to the Thames, was 

met with in many other riversin England; 

the greater number met with in the former 

river, he ascribed to the more successful 

mode adopted for catching the fish. 


THE CHEMIST. 


CHEMICAL AFFINITY. 

À query inserted at p. 104 has led meto 
make some observations on The power that 
causes chemical unien ; in other words, to 
inquire by what superior attraction does 
oue body unite itself to another body of a 
compound, at the same time liberating 
that substance which previously formed a 
part of the compound ; and also what en- 
abled the bodies of the first compound to 
enter into union. 

By most chemists thia power has been 
termed chemical attraction, or affinity; 
while others wish the doctrine of affinity 
to be discarded, as it conveys a vague no- 
tion of the cause it is intended to explain. 
According to the majority of chemists, 
“W. V. 's query, No. 2, is explained as 
follows :— 

Iron, heated to redness in a tube, is ca- 
pable of decomposing steam when passed 
over it, because it is supposed to possess 
8 greater attraction for oxygen than hy- 
drogen has, therefore oxide of iron is 
formed and hydrogen is liberated. When 
oxide of iron is decomposed at a red heat, 
by hydrogen passed over it, we are told, 
the oxide is disunited because hydrogen 
has a greater affinity for oxygen than iron 
has. Behold, how satisfactory are these 
explanations! Alas, unfortunately for sci- 
ence, this is too frequently the case. This 
method of reducing oxide of iron is used 
by several analysts to estimate the quan- 
tity of metal ina mixture of protoxide aid 
peroxide, Ata white heat, according to 
some chemists, iron will not decompose 
steam. Nor can we assigna more rational 
cause to explain these phenomena. Our 
attempt may not be unsuccessful, as some- 
times in searching for one thing we may 
find our search not totally unprofitable in 
other points of view. 

It appears to me (and thanks to “ W. 
Y." for calling my attention to this sub- 
ject) electricity plays the most important 
part in chemical changes ; because at one 
time it disunites bodies, at another it re- 
combines those compounds which it has 
decomposed, and it can also retard, or, 
perhaps, prevent, combination. 

Take water ав a case in point. Elec- 
tricity in a gradual stream will separate it 
into its elements; and when an electrical 
discharge takes place in a mixture of oxy- 
gen and hydrogen (the elements of water), 
they combine tu reassume their former li- 
quid state, " 

Several curious cases where chemical 
action was retarded by the introduction of 
platinum and brass rods into solutions, 
were related at the late meeting of the 
British Scientific Association, which, I 
think. can only be explaimcd by supposing 


chemical combination to take place by an 
electro-positive element, coming in con- 
tact with one that is negatively electrified ; 
and in the cases alluded to (an account of 
which can be seen in other magazines), no 
doubt action of the bodies present was pre- 
vented or suspended, by introducing an- 
other body in such a state of electricity, 
as to disorder the state of those present in 
the liquid. 

When sulphur and copper are exposed 
to heat in a flask, light is evolved and 
conibination ensues. According to Brande, 
at the time of union each is oppositely 
electrified ; and no doubt the light is pro- 
duced by electrical discharge. This isa 
beautiful experiment, and can be per- 
formed by mixing eight parts of copper 
filings with two parts of flowers of sul- 
phur, then expose the mixture in a flask 
to a gentle heat, by a chemical lamp. It 
can also be performed by holding the flask 
over a clear fire, taking care not to apply 
the heat too suddenly ; by this plan any 
sulphur that is volatilised will be carreid 
up the chimney. 

“Sir H. Davy established the grand 
law of electro-dedomposition, that metals, 
inflammable bodies, all alies, earths, and 
oxides, are determined to the negativesur- 
face or pole; and oxygen, chlorine, iodine, 
and acids, to the positive pole. 

«Тһе intimate relation between the elec- 
trical and chemical changes, is evident 
likewise in the general phenomena of the 
voltaic battery. The most powerful vol- 
taic combinations are formed by sub- 
stances that act chemically with most en- 
ergy upon each other. Such substances as 
undergo no chemical changes in these com- 
binations, exhibit no electrical powers." 

I think these remarks will draw the at- 
tention of some of your correspondents to 
the subject, and they may be serviceable 
in arousing scientific research. 

With’respect to W. Y.’s query, we must 
suppose steam and heated iron to be oppo- 
sitely electrified. Ігопав a positive elec- 
tric attracts the negative body (oxygen) in 
the steam, hydrogen is therefore freed, and 
can be collected in proper apparatus. In 
the second case, we must suppose hydro- 
gen to have acquired a stronger supply of 
positive electricity than the iron possesses, 
consequently, this oxide is decomposed, 
and watery vapour reproduced. 

It appears more philosoph cal to ascribe 
chemical combinations and decompositions 
to electricity, than to say they are cuused 
by an unknown agency termed affinity. 
which, like fluarine, has never been ob- 
tained in an insulated state, and tangible 
furm. Yours, &c. X. 

Clapham Common. 
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LEGTURES DURING THE WEEK. {аы о 1 or white wine, for two er 
š ree days, boil it gently down to a quart; filter it 
ye tark 5 cal Society, Nelson › | while hot through pers ut it арып over the fire, 
precy Me. Tatum wll deer Bese c | and inve w Bee ЫРШ ді Pre De 
. Mr. n Ana. А 
tomy and Physiology of Planta. then half an ounce each of alum and white sugar, 


Milton Literary and Scientific 
street, Cripplegate,—On Monda 
past cight o'clock, Professor Dew 


London Electrical Society.—The evenin 


5, 19; 


‚ 15; at seven o, Clock. 


City of London Litera 
—On Wednesday, Nov, 
v. R, Vaughan on R 


Southwar 


ry and Scientific Institution, 
29, at eight o'Clock precisely, 
oman Literature, 

k Literary Society, No. 37, Bridge-house 
Place, Newington Causeway.—On Wednesday, Nov, 
29, T. F. Goddard, Esq., on the Analogies of the Ve. 
getable and Animal kingdoms, and the Polarization 
of Light, 


— ан. 


QUERIES, 
To the Editor of the Penny Mechanic. 


Sir,—1 should feel obliged if any of your Readers 
would inform me, throngh the medium of your valu. 
able Publication, the simplest and best manner of po. 
lishing nautilus and other sea shells EN 


ged ІГ any of your in. 
rm me in what way the 
he iron bottles which the ort. 
pany use, and also, what pressure is used 


Sir, —1 should feel much obli 
telligent Readers could info 
gas is introduced into t 
able Gas Com 


to force the gas out of the burner. 
Yours, Согомвов, 
Sir,—I should feel extremely obliged to you, if you, 


or any of yonrnume 


rous Readers, could inform me of 
the best mode of gil 


ding letters on paper. 

A. FANTASTICUS, 
why the correspond. 
in the last number, 
parachute tothe car 


“ C. Saville,” wishes to know 

ent who signs himself ** A. B.” 

refers steel rods for attaching his 
Instead of the common rope, 


Sir,—I should feel obli 


ny of your intelligent 
Readers who co i 


fam 


J. C. A. 
Эга, — Would you have the goodness to inform me, 
through the medium of your useful Periodical, how ] 
lack, or French black dye for 


W. M., A Constant Reader, 
Sir,—Can any of your numerous Readers inform 
me of the best work containing the Arts and Sciences 
alphabetically arranged. 
Н. Kroger, 
Sin, —May Т ask your Readers, through the medium 
of your useful Magazine, of what the composition 
used for ornaments in picture frames is composed. 
— sy 


respomdents inform me 
German Silver, and the 


R. H. 


Sta,—If you, or one of your intelligent Readers. 
would inform me the best and most simple method of 
manufacturing S^ap and Candles through the medium 
of your valuable little work, you would confer on me 
& favour that would not soon be f. ot. 

T. Пакғоно. 


Sır, Can any of your Cor 
the best method of pickling 
best way to whiten it. 


— 


ANSWERS TO QUERIES. 


To make Red Ink.— Take four ounces of the rasp. 
ings of Brasil wood, infuse three pints of good colour. 


ALEC, 


“ Sancho.” өү 


for Match iid 


es for Instan 
I beg leave to state that 
re of she rpentine 


mare's 


iting in a style 
+. 


3 


* Loo 
; and if you 
Q. 

your correspondent “ Bor” that 
discovered of drying melted Indian 


l beg to inform 
there is no way yet 
Rubber, 


“ Questor " can get the n apparatus for set. 
ting his wheel in motion at а chemist's in Newgate 
Street, three doors from Christ's Hospital, for 72. 6d. 


T. Отка 


— ығы... 


TO CORRESPONDENTS. 


C. T. H—4. should refer to No. 38 of the Mechanic, 


We thank Geleso for his kind offer ; fnteresting 
papers he тау be pleased to favour pie ih shall be 
inser 


We have to apologize for not answering Мг. Hall's 
letter to us before (which had been mislaid). We 
now beg leave to state that our columns shail be 
open for the insertion of any of his useful ineen- 
tions, which he may be pleased to send us a descrip- 


tion of. 
J. A. C. Itis strange his bookseller has wot sent him 
Frontispiece. It was published with 


the Indez and 
No. 45. 
A Constant Reader had better peruse our back Num- 
bers, and he ші find the information he requires. 
We beg leave to inform W. Т. H., and the rest of our 
espontlents who have sent us answers to A. Z. 
Query, that we should have inserted one (sent us by 
2. E. D.) before this, had not oer Engraver de. 
a 


ved the wood cut, 

J. S, Holland's Water Gauge for Steam boilers shall 
be inserted when the engraving ts executed. 

Alexander M‘Gillivray shall not be Jorgotten, shouid 
enquiry be made at our ()fficc, 

We beg to form our Correspondent, F. Millar, thet 
we had received no communication from the South- 


toark Literary Society pevu to our going b 
press with the present Number. The Institution 
shall be noticed негі week, 
— 
ERR ATA. 
In No. 55, in the article on the Study of M 


def. 9, last line, for as Prid ; = 11, for " im. 
perceptibility ” read émpressíbi, ty ; def. 2. in several 
places ** specific gravity” is substituted for specific 
elasticity. 


eee 
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Booksellers. 
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SIMPLE OXY-HYDROGEN BLOW- 
PIPE. 


To the Editor of the Penny Mechanic. 


Sin, —Observing since your Magazine has 
been established that much information 
with regard to philosophical apparatus 
has been inserted, under the denomination 
of cheap, improved, or some such like 
term, 1 beg to request the favour of the 
insertion of the accompanying plan for an 
ox y-hydrogen blowpipe, which I think can 
lay claim to the titles of both cheap and 
improved, that is, in comparison to the 
gas blowpipes generally sold by the philo- 
sophical instrument makers, who, I be- 
lieve, charge from two to three pounds for 
that instrument, whereas the one 1 am 
about to describe can be constructed for 
less than half that sum, which is a great 
desideratum to the scientific student, and 
will therefore, I hope, be acceptable to 
your numerous readers, 

This arrangement for an oxy-hydrogen 
blowpipe was adopted a short time since 
by a friend of mine at Brighton, and hav- 
ing since made one myself on the same 
plan, and finding it exceedingly simple 
and compact, T conceived it ought to be 
more geuerally known. The following 
is an 


EXPLANATION OF THE DRAWING. 


A represents Daniel's blowpipe jet, 
firmly held by a screw in the projecting 
arm B. The gases are contained in the 
bladders C D, which are fitted with stop 
cocks to regulate the supply of either gas ; 
the bladders are confined between the 
moveable boards EF; to the under side 
of F are attached the cords СН; these, 
after passing over pulleys shown in the 
side of the frame, pass under the pulleys 
fixed to the ends of the leaden weight K, 
and are attached to the projecting extre- 
mities of the cross pieces L М; a small 
hook might with advantage be placed iu 
the centre of the weight K to ease the pres- 
sure on the bladders Vccasionally, by 
hanging it on the centre board. 

The action is exceedingly simple, and 
requires but little explanation. By the 
descent of the weights (of which only one 
can be seen in the drawing), the under 
board is drawn up, while at the same time 
the upper one is pulled down, and thus 
both gasses are simultaueously forced 
out. | 


- 
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STEAM BOILER SAFETY VALVE. 
To the Editor of the Penny Mechanic. 


Sig,—Accompanying this letter is а model 
of a safety valve for a steam engine boiler 
the construction of which is calculated to 
remove allliability to the valve tightening 
in its seat by incrustation or otherwise. 
The part forming the seat is made with 
a channel surrounding the aperture (shown 
more fully in the section, fig. 2); the valve, 
instead of being a solid plug, is in the form 
of an inverted cup, whose edge, by means 
of the rod working through the arm D, 
accommodates itself to the channel of the 
seat, the bolt of which contains a portion 
of packing. Should you deem it deserv- 
ing a place in your very useful work, you 
will oblige, 
Yours, &c. 
J. FRANKLIN. 


DESCRIPTION. 


A, a portion of the roof of the boiler; B, 
a pillar carrying the fulcrum of the steel- 
yard € ; D,a short arm secured to the pil- 
lar and forming the guide to the valve rod 
E, and the valve descending into its seat 
g, H, the weight. 


— —— 
Quest. in No. 54. Given two sides of а 
triangle whereof the greater is parallel to 
the horizon, to determine the third side, 
down which a body will fall in the least 
possible time, the plane of the triangle 
being perpendicular to the horizon.* 


D 


' 


с 


Draw А В = greater side, and from the 
point A, draw A C = lesserside, and per- 
pendicular to A B; join C B, and draw 
B D =A С, making / СВР, = Z ACB, 
and A D is the side required. 

Q. E. D. 
r 1 RN 

* I have taken the liberty of correcting 
an obvious defect in the original question, 
and have also made it more comprehen- 
sive; itis scarcely necessary to remark, 
that if A B be taken = 34, and B D —24, 
Z AB D being given, (=A C B — CBA) 
A D may be measured by any of the me- 
thods of trigonometry. 
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STUFFED ANIMALS. 


M. LAURENT, a distinguished French na- 
turalist, after ten years' experience,recom- 
mends the following composition for pre- 
serving the skins of stuffed animals. He 
observes at the same time, tbat it pene- 
trates them with greater readiness, and 
preserves them much better than any pre- 
paration which has hitherto been in use. 


His receipt is as follows: 


Arseniate of potass............2 drams. 
Sulphate ofalumine,(or Alum)..2 do. 


Powdered сатрһог............ 2 do. 
Powdered white soap..........4 ounce. 
Spirits of wine...... 8 . . 6 do. 
Essence of Тһуте............ 30 drops. 


The arseniate, alum, camphor, and soap, 
are to be placed in a phial with a large 
mouth, and the spirits of wine, heated to 
89 » F. is then to be poured upon them. It 
will be perfectly combined in 24 hours' 
time, when the essence of thyme is to be 
added, and then the phial is to be care- 
fully corked down. This composition is 
` to be shaken together before it is made use 
of, and it is to be spread over the coat of 
the animal with a brush. J. G. 


— ` — 


Sin, 

“A. Z., (in No. 53.) enquires how a 
parallel ogram whose sides are respec- 
tively two inches, and one inch and an 
eighth, can be divided into two parts 
which may be joined together so as to 
form a square ; he also wishes to be in- 
formed, by what process of calculation, 
the answer is obtained. 

No general rule is applicable to the 
solution of questions of this irregular na- 
ture; sound logic, and methodical reason- 
ing, will sometimes obtain the required 
result, where no application of the , analy- 
tical art would avail. The best general 
directions I can give, are these: always 
endeavour to establish some proportion or 
analogy between the thing sought, and 
the things given; sothat you may express 
the thing required in known terms. If 
this cannot be done, endeavour to prove 
that it is impossible; if you cannot suc- 
ceed in doing this, observe where the 
proof is defective, and direct your investi- 
gation to that point; and if the solution 
be possible, you will find it there. In all 
cases you must reason methodically, inves- 
ligating every part thoroughly before you 
dismiss it, and then pass to another point, 
and be careful to avoid the practice of 
unskilful reasoners, who return over and 
over again to things upon which they 
have already decided, or you will lose 
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much time unprofitably, and your labour 
will most probably be fruitless. We will 


take the above question as an example. 
A little consideration will convince us 


that the parallelogram must be rectan- 
gled; this we will assume as a sub-audi- 
ture of the question. 


m. 


тә 
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B 


A Í 6 


The square being by the question equal 
to the given parallelogram, a side (S) of 
the square, is a mean proportional between 


AB, & CB; that is, АВ: S::S: CB or 
AB x CB = St; & A B = 9, СВ--16, 
(eighths) therefore $2 = 144; & y 144 == 
12--8. «8--4СВ--4АВ; there- 
fore take C D = СВ and from D draw 
D E parallel to A B and equal to D C, and 
complete the square En C D. It is 
evident that the whole A s D B must be 
taken away, since it projects beyond the 
boundaries of the square En C D; and 
that quantity cannot be taken part from 
each end of C B, because there being but 
two pieces, the points C and B would be 
connected. Now since one-fourth must 
be taken from C B, and one-third A B 
added to D s, divide A B into three equal 
parts at f and g; also divide CD into 
three parts at A and j, each equal to B D, 
and from these points draw perpendi- 
culars to the opposite side of the parallel- 
огаш; thus dividing the whole figure 
into parts which are respectively required 
to be taken frum one side, and added to 
the other. Having done this, it is only 
necessary to inspect the figure, in order to 
discover the line of separation, which is 
the black line from k to D. Now make 
А В coincide with E m, and ^ k with En 
and a square is formed by joi: ing the two 
parts; which was to be done. 

Cor. 1. Hf A B be divide into. any 
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number of equal parts, and C B into the 
same number + 1, any parallelogram may 
be transformed into another of different 
proportions; and when CB — B D = 
А В + JA, a square will be formed by 
joining the two parts as before. 

Cor. 2. When a square is required; 
A B and C B must be square numbers, 
thus 16 (== 42) * 9 (= 31) == 197, & 6 x 
5? = 30? and so on to any number of pro- 
portions; the parallelogram continually 
approximating to a square. 
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Cor.3. Byasimilar process, a square 
may be transformed into an unlimited 
number of parallelograms of different pro- 
portions. I am, Sir, 

Your obedient servant, 
Q. E. D. 
— au — 
Sir, 


In your last Number (57) there is an ar- 
ticle headed“ Water,” upon which I beg 
leave to offer a few remarks. The first 
assertion “ water is colourless,” is I am 
aware considered perfectly orthodox, and 
it is not my intention to assert the con- 
trary; but there are circumstances which 
lead me to conjecture that water is not per- 
fectly colourless. Everyone must have 
observed that a very large body of clear 
water appears to be tinged with green or 
blue, and though I cannot affirm that such 
is always the case, I have found so far as 
my observations have extended, that in 
clear water, the colour is proportional to 
the depth of water through which the 
light passes. 1 have had frequent oppor- 
tunities of making observations on the 
Rhone in a part near the lake of Geneva, 
where the water is remarkably clear. In 
passing over a bridge where a number of 
white objects, as broken plates, oyster- 
shells, «с., may be seen lying at'the 
bottom, I have invariably observed that 
those lying in the deepest part, appeared 
of a dark blue colour, and objects nearer 
to the shore appeared paler and paler as 
they approached the shallow water where 
no colour could be perceived. Every- 
body says that this is the effect of reflec- 
tion and refraction; but as“ everybody" 
isa very capricious personage, and easily 
led into error, I cannot. take his word 
when appearances are so much against 
him. 1 have observed the same effect 
with a blue sky, aud with a cloudy one; 
and I am convinced. that it depends upon 
no variable cause; when the lake is agi- 
tated by the wind, the water assumes a 
greenish colour, and after a violent storm, 
it becomes thick and yellow, which shows 
that the blue colour is not derived from 
the soil at the bottom. Chemists insist 


, 
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that this water contains no substance in 
solution which could possibly impart that 
colour; they attribute the appearance to 
optical causes which it is not their busi- 
ness to investigate; and the optical gen. 
tlemen say that it is caused by the pre- 
sence of certain colouring matter, the 
nature of which must be determined by 
chemical analysis. At a great distance 
from land, the sea is invariably blue; 
but in some places near shore, as in the 
straits of Nunda, the colour appears less 
intense, though the water is remarkably 
clear. The most decisive experiment 
would be to fill a very long tube with dis- 
tilled water, and observe the appearance 
of a white object seen through it. When 
we see an object immersed in water, the 
light passes twice through the water before 
it reaches the eve. 

* Geloso," says, “water is a powerful 
refracter of light;" this I must contra- 
dict, water being on the contrary remark. 
able as a very weak refracter of light. 
Take a small glass globe, such as is used 
for making watch-glasses, and fill it with 
water; if you stick a piece of thin paper 
on one side, and present the opposite side 
to the sun,* the light will be condensed 
into a lumiuous disc upon the paper, by 
the refraction of the water; measure the 
diameter of this disc, and then substitute 
other fluids, much rarer than water, and 
they will contract the light into a much 
smaller space. A more accurate mea- 
surement may be obtained by this means, 
than by measuring the distance of the 
focus ; the diameter of the disc refracted 
by water is something more than forty 
degrees; while the disc refracted by es- 
sential oils, (much rarer liquids) is Jes 
than thirty. Both the absolute and rela- 
tive refracting power of different liquids 
may thus be accurately estimated ; but it 
must be observed, that the angle of re- 
fraction is not proportional to the diameter 
of the disc; it is as the diameter of the 
circle of incidence, minus the diameter of 
the refracted disc, allowance being made 
for the convexity of the surface upon 
which the refracted rays are exhibited. 
With respect to the proportion of the com- 
ponent parts of water, I invite the reader 
to compare what is stated by “ Geloso,” 
with * the Chemist" (No. 48.), aud I re- 
commend all those who study chemistry, 
to be careful not to confuse the force of 
protrusion and the consequent extension 


* Any light diverging from a small 
focus may be employed, provided the 
same distance be preserved in each expe- 
riment, 
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of a body, with quantity ; the only direct 
means we possess of estimating quantity, 
are inertia and gravity. 

Your obedient Servant, 


— RR 


THE EFFECTS OF HEAT UPON 
WATER. 


WATER is a singular exception to the ge- 
neral effects of heat, for it increases in 
bulk, or expands, in passing from the 
Jiquid to the solid state, all the methods 
which have been explained have been 
applied to this liquid, and all concur in 
proving, that as its temperature is lowered 
towards the point at which it is converted 
into a solid, contraction does not proceed 
in the same uniform manner, as the ge- 
neral law would lead us to conclude ; for 
contraction entirely stops at about thirty- 
nine degrees of the common thermometer ; 
but if the temperature be still further 
lowered an expansion is produced, and 
continues in an increasing ratio until the 
water is frozen. The most remarkable 
circumstance attending this expansion, is 
the great force with which lit is effected. 
The Florentine acedemicians burst a 
hollow brass globe whose cavity was only 
an inch in diameter, by freezing the water 
with which it was filled, and it has been 
estimated that the expansive power re- 
quisite to produee such an effect was 
equal to а pressure of 27,720 pounds 
weight. 

Another effect of heat upon water is 
Vapsuration, which will be understood 
better under the two heads of Ebullition, 
and Evaporation. Water cannot be heated 
under common circumstances beyond 2129 
Fah.; and this is called the boiling point, 
which is always the same provided the 
necessary conditions are observed, but it 
is liable to be effected by several circum- 
stances. The nature of the vessel has some 
influence upon it. Thus Gay Lussac ob- 
served that pure water boils precisely at 
212° in a metallic vessel, and at 214° in one 
of glass, owing apparently to its adhering 
to glass more powerfully than to metal. 
All bodies upon the earth are constantly 
exposed to considerable pressure, for the 
atmosphere itself presses with a force 
equivalent to the weight of fifteen pounds 
on every square inch of surface, and this 
has also a great influence on the boiling 
point of liquids, for if the pressure be less, 
and the barometer below thirty degrees, 
the boiling point of water will be lower 
than usual, or if the barometer rise above 
thirty degrees, the temperature of ebulli- 
tion will be proportionally increased. 
Robison found that water boils in vacuo 
at seveuty-two degrees. 
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The only difference between * ebulli- 


tion" and * evaporation" is, that, the one 
takes place quietly, the other with the 
appearance of boiling. 


Evaporation occurs at common tempe- 


ratures. This fact may be proved by ex- 
posing water in a 
air for a few days, when it will gradually 
diminish, and at last 
Most fluids, if not all, are susceptible of 
this gradual dissipation, 
be observed in some solids, as for example 
in camphor. 
more rapid in some fluids than in others, 
and it is always 
the boiling point of which is lowest, eva- 
porate with the greatest rapidity. 


shallow vessel to the 
disappear entirely. 
and it may also 
But evaporation is much 
found that these fluids, 


GELOSO. 
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SOUTHWARK LITERARY SOCI ЕТҮ, 


No. Т, Bridge- House Place, Newington 
Causeway. 


Tug object of the Southwark Literary 
Society is to afford to the inhabitants of 
the neighbourhood, opportunities of ob- 
taining Literary, 
Information, and 
acquisition of knowledge, by making use 
of those means for its communication 
which shall create the least amount of 
difficulty, and afford the largest measure 
of mental gratification. 


Scientific, and General 
to foster a taste for the 


Lectures are delivered weekly during 


the greater portion of the year ; it will be 
perceived each member is entitled person- 
ally to introduce a lady, and extra tickets 
of admission may be obtained on the 
terms specified in the Syllabus. 


The advanced intelligence of the times 


renders it unnecessary for the Committee 
to dilate upon the value or importance of 
this department of the society’s opera- 
tions ; it will be their leading object to 
select such branches of information as are 
likely to prove useful and acceptable 
to their fellow-members, 


and to make 
choice of Lecturers recommended not 
only by their high literary or scientific 
acquirements, but by the talent they have 
evinced for conveying instruction in a 
popular and agreeable form. The lectures 
on the various branches of science and 
literature to be considered during the en- 
suing session, will be conducted in a man- 
ner as attractive as is consistent with that 
sound method best fitted for imparting a 
clear and comprehensive view of the se- 
veral subjects. 

Of the success of the lecturers in com- 
bining these objects, the committeo enter- 
tain the most confident anticipations. 


14% 


The committee have great pleasure in 
announcing that the studies of the French 
class will be under the able superinten- 
dence of Monsieur Ragon, Tutor of the 
French Language at the London Univer- 
sity, and Professor at the London Mecha- 
nics Institution. 

The class for the discussion of ques- 
tions of general interest formed, during 
the last year, one of the most attractive 
sections of the society, and the committee 
fully expect that it will at least maintain 
its former interest. 

Besides these, classes are in the pro- 
gress of formation for the study of Draw- 
ing, Music, and Mathematics, and the 
committee will afford every facility for 
the promotion of other classes, being de- 
sirous of cultivating these important aux- 
iliaries to the increase of general instruc- 
tion and amusement. 

The library consists of more than 3,500 
volumes for circulation and reference, in- 
cluding the most valuable standard works, 
the journals of the Houses of Lords and 
Commons, and the works published by 
the Commissioners of Public Record. 
Several of the works recently published. 
have been purchased, and the committee 
will endeavour to meet the wishes of the 
members by the addition from time to 
time of new works of interest. 

The Reading Room is supplied with 
most of the Reviews, Magazines, and 
other popular periodicals of the day. 

The principal daily papers, both morn- 
ing and evening, are found in the News 
Room, which is open from nine o’clock 
in the morning till ten in the evening. 
The society also possess a Museum of 
natural and artificial curiosities and spe- 
cimens of various kinds, to which several 
interesting additions have lately been 
made. 

The committee have pleasure in an- 
nouncing that no Admission Fee is now 
required from those who join the society, 
and considering that the district presents 
a scope for the working of a Literary 
Society equal to any other part of London, 
they are prepared to make every exertion 
to raise an institution affording advan- 
tages at least equal to those offered by 
similar institutions in other metropolitan 
districts. They beg strongly to urge upon 
all connected with the society, the neces- 
sity of active co-operation in promoting 
its interests ; and when the number of the 
present members is taken into account, 
together with the attractive nature of the 
lectures to be delivered, there can be no 
doubt that, if the personal recommenda- 
tion of each individual member were 
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added to the exertions of the committee 
the prosperity of the society might be 
very much advanced, and its utility still 
further extended. 

Terms of Subscription to the Reading 
and News Rooms, Library, Lectures, &c. 
(which entitles each Member to introduce 
a Lady to the Lectures, 11. 10s. per annum. 
Lady's Subscription to the Library and 
Lectures, 11. 


— — 


MISCELLANIES. 


Preservation of Vegetable Substances.— 
It is well known that animal substances 
are preserved from putrefaction by corro- 
sive sublimate, but that vegetable sub- 
stances, however saturated they may be 
with this sublimate, discharge all the me- 
tallic salt when exposed to water. It is 
the gelatine of animal substances which 
combines with the mercurial salt, and 
thus forms an insoluble and imputrescent 
composition. А. M. Tellier, in order to 
make the sublimate useful for vegetable 
matter, proposes that it should be steeped 
in a cold concentrated solution of subli- 
mate, then thoroughly dried; after which 
it should be plunged in a warm solution 
of one part gelatine to eight parts of 
water. By this means all the salt is de- 
composed, and if afterwards exposed to 
the action of water, the latter will be 
strongly coloured with excess of gelatine, 
but affords no traces of mercurial salt. 

Curious Experiment.—Get а lighted 
candle and place it on a table, in the 
middle there is no flame in consequence 
of the air not getting inside to supply it; 
if you place one end of a tobacco pipe in- 
side the flame, and light the other, & 
beautiful flame will appear. 

Simple plan to show the Ezpansion of 
Solids.—Procure & conical tube, some- 
what resembling àn extinguisher, make it 
red hot; put a ring upon it, and mark 
where it comes to; then let the cone get 
cold ; place the ring on again, and it will 
come down farther; make the ring hot, 
and it will come down still farther. 

Electric- Magnetic Engine.—N. J. Col - 
lan, of Maynooth College, is constructing 
an Electro-Magnetic engine, which he 
says “ will contain forty electro-magnets, 
and I expect that, with a battery contain- 
ing six square feet of zinc, it will propel, 
at the rate of seven or eigbt miles an hour, 
a carriage which along with its load, will 
weigh thirteen hundred weight. The en- 
gine will be ready for work in the end of 
this month or in the beginning of the 
next.’ 
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SINGULAR PNEUMATIC EXPERI- 
MENT. 


To the Editor of the PENNY MECHANIC, 


Stin,—Take a piece of thin glass tube 3} 
inches long, about Ë of an inch diameter, 
and hermetically sealed at one end. Then 
nearly fill it with water, taking care to 
leave sufficient air in it as will just serve 
to keep it afloat when it is immersed with 
the open end downwards in water. 

Provide also a common wine decanter 
and fill it about up to the shoulder with 
water, and then put the tube in, taking 
care that none of the water escape from 
it, and let it float. Then take a piece of 
bladder, and having soaked it well, tie it 
quite air-tight over the orifice of the de- 
canter. The apparatus complete is then 
as represented in the figure. 
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A. The neck of the decanter filled with 
air. 

B. B. The body of the decanter. 

C. The glass tube in the position it ge- 
nerally takes when the bladder is gently 
pressed. 

O. The bladder tied over the neck of 
the decanter. 


If now the fingers be gently pressed on 
the bladder, the piece of glass tube will 
instantly descend to the bottom of the de- 
canter, and on their removal, it will as 
quickly ascend to the surface of the liquid. 
If the fingers are alternately applied and 
removed, the tube will be agitated in the 
middle of the fluid in such a manner as to 
excite the astonishment and wonder of 
those unacquainted with the cause. 

The rationale of this experiment is as 
follows. When the fingers are pressed 
upon the bladder, there being no escape 
for the air contained in the upper part of 
the decanter (marked A) it becomes toa 
certain degree condensed. The water con- 
tained ia the decanter conveys this pres- 
sure to the air contained in the tube which, 
im consequence of this pressure, occupies 
a less space. In order to fill up the va- 
cuum thus created, the water rises in the 


tube. It then becomes specifically hea- 
vier than its own bulk of water, and in- 
stantly sinks. 

On the removal of the finger, the pres- 
sure on water is taken away, the air con- 
tained in the tube is restored to its original 
bulk, and the consequence is, it ascends 
to the surface. 

Those balloons, which we see at glass 
exhibitions, floating in water contained in 
tall glass jars covered with Indian rubber 
act upon the same principle as this, and 
if one of them be taken out of the jar and 
carefully examined, a little hole will be 
perceived in the lower part of it which 
allows the pressure on the surface of the 
water, contained in the jar to be conveyed 
to that in the balloon, and thus cause its 
descent, &c. 

J.G. 


Fleet-Street, Nov. 13. 


A Fountain of Fire, formed by phosphu- 
retted Hydrogen Gas.—Put fifteen grains 
of finely-granulated zinc, and six grains 
of phosphorus cut in small pieces (cut this 
under wei into a glass ; mix in another 
glass a drachm by measure of sulphuric 
acid with two drachms of water. Now 
take the two glasses into a dark room, 
and then pour the diluted acid over the 
zinc and phosphorus in the other glass ; in 
a short time phosphurated hydrogen gas 
will be produced, and beautiful jets of 
bluish flame will dart from all parts of the 
surface of the liquid, the mixture will be 
quite luminous, and a quantity of beauti- 
ful luminous smoke will rise in a column 
from the glass. A fountain of fire is a very 
apt name for the appearance that is pro- 
duced. The experiment is very easily 
performed, and isa very beautiful one. 


Tartaric Acid.—Take two pounds and a 
half of cream of tartar, three gallons of 
distilled water, a pound of prepared chalk, 
a pound of sulphuric acid, boil the cream 
of tartar with two gallons of the distilled 
water, and add gradually the prepared 
chalk until bubbles are no longer excited, 
set by (the mixture) that the tartrate of 
lime may subside, pour off the liquor and 
wash the tartarate of lime frequently with 
distilled water until it is free from taste, 
then pour upon it the sulphuric acid dilu- 
ted with a gallon of boiling distilled water 
and set it by for twenty-four hours, fre- 
quently stirring it. Strain the liquor and 
evaporate it in a water bath that crystals 
may be formed. 


— — 
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LECTURES DURING THE WEEK. 


Southwark Astronomical Society, Nelson, street, 
Long-lane.—On Friday, Dec. 8, at eight o'clock pre- 
cisely, Mr. Ogilvie, on Electricity. 

Southwark Literary Society, No. 37, Bridge-house 
Place, Newington Causeway.—On Wednesday, Dec, 
6, T. F. Goddard, Hid on the Analogies of the Ve. 
gctable and Animal kingdoms, and the Polarization 
of Light 

City of London Literary and Scientific Institution. 
—On Wednesday, Dec. 6, at eight o'Clock precisely, 
Thomas Webster, Esq., on Geology. 

Milton Literary and Scientific Institution, Milton. 
street, Cripplegate.— On Monday, Dec. 4, at half. 
past eight o'clock, Rev. Dr. Hoppus, on the Philoso. 
phy of the Human Mind. 


QUERIES. 


To the Editor of the Penny Mechanic. 


Sir,—It is well known that a poker when placed 
across the fire creates a more rapid combustion of the 
fuel Could J. R. Watts," or . E. D.,“ or any 
of your correspondents, tell me how the poker pro. 
duces во remarkable a phenomenon ? 

A. R. Y. Z. 


Sir, — Being іп the trade of brass tube making, and 
having the T of a commauding view of the 
country, I should feel greatly obliged to any of your 
Correspondents who can inform me how a four.feet 
telescope can be made, and what kind of glasses I 
should purchase. I had the gratification of oki 
through a four-feet telescope with a picce at the en 
to adjust to the sight, which answercd well, 

A Constant Reader. 


Sir, —I should feel obliged if any of your numerous 


Readers would inform me of the best method of 


colouring gold watch dials, 
J. WELLS. 


§1r,—Having succeeded very well іп procuring 
oxygen from chlorate of potash, I was desirous to 
obtain it from black oxide of manganese, reduced to 
а paste by the addition of sulphuric acid, both by ex. 
posing it in a rctort to the heat of an Argaud lamp; 
and also in а gun.barrel (with a bladder attach 
for the reception of the gas), to the heat of a very hot 
fire. In neither of the latter cases have I been able 
to succeed. In the last case I did not аса the sul- 
phuric acid, athing which I ought perhaps to have 
mentioned, 

After having procured hydrogen gas, on trying to 
crystallize the sulphate of zinc, from what fault in 
the operation is it, that, instead of forming regular 
e it rather assumed the appearance of a mass of 
w 


ite sugar ? 
Түво, 


S1r,— Might I trouble vou to insert the following 
queries.—1. How can I break otf the neck of a bottle 
in order to make it shorter for an electrical machine. 


! 2. Which is the best way of keeping the stand of an 
electrical machine together, which is nearly cracked 
in pieces, so as not to interrupt the operation of ex. 
periments, 

3. Would “Brack” be kind enough to tell me if 
it be necessary thar the size of a pheumatic trough 
should be in the same ratio as the one he describes, 

J. C. JUNR. 


Sin, — Could. you or any of your Readers give me 
an answer to the following Queries; as you have a 
great number pray excuse the trouble from 

Your obedient Servant, 
CHARLEMAGNE, 

1. Where is philosophical apparatus lent on hire? 

2. Have any of your Subscribers an electrical ap. 
paratus to dispose of, and at what price ? 

3. Where are geological specimens to be bought at 
the cheapest rate P 
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4. Is there an institution in London devoted ex. 
clusively to the studies of chemistry, and natural 
philosophy; and if not, what institution bas tbe best 
apparatus ? 

5. What is the subscription to the Royal Insti. 
tution ? 

6 Is the electro galvano magnetic carriage de. 
scribed in a former Number likcly to come into use, 
and has therebeen any improvement thereon? 


ANSWERS TO QUERIES. 


If “А Young Chemist” will take а ginger.beet 
bottle to an iron-founder, he will cast him one in iron 
from it for about cight-pence; and he can procures 
foot or so of iron tube from any ironmonger’s for s 
few pence, and a blacksmith will screw them for him, 
A length of flexible pipe can be bought at Warne's 
Jewin Crescent, and the whole expense will not be 
more than two shillings, 


„Pivot“ is informed that Watch and Geck. 
Makers use neats-foot oil, in which lead shavings 
have been for some time suspended. This is their 
universal remedy, and a celebrated house in Bond 
Street, sell this famous chronometer oil at ls. 6d. per 


dram. 
C. D. Tromas. 


One of the Correspondents of your clever work 
asked some time ago how fast Eight ounces of Iron 
could be melted. I beg to tell him that Atkir's 
Portable Blast Furnace, price 214., to be bought at 
Knight's, Foeter-lane, Cheapside, with a pair of 
double bellows, will melt iron in fifteen or twenty 
minutes. 

“А Constant Reader, No. 49— How to make 
Black and Blue Reviver : —Boil three ounces of Log. 
wood chips, and one ounce each of gall. n vitriol, 
iron-filing and sumach, in a quart of vinegar for a 
short time, then strain the liquor, and keep till re- 
quired for use. 

“А Subscriber, No. 54 —70 make Permanent 
Red Ink :—Boil four ounces of Brazil powder, and 
one ounce each of crystals of tartar and powdered 
alum, in a quart of river water, till half the fluid ie 
evaporated. While it is yet warm, dissolve in it one 
ounce each of sugar and gum arabic. This will pro- 
duce an ink of a lively red hue, and very permanent. 

Blue Ink.—Take some Prussian blue in powder, 
and with a sufficient quantity of gum.water to pro- 
duce the required depth of colour. 

A. B. Y. Z. 


— —À 


TO CORRESPONDENTS. 


A partof the Query sent by A. X. ts зо oblilerated, 
as to render tt unintelligible. 

E. will find his first two Queries were in a recent 
Number of the Mechanic.— Dr. Church s Steam 
Carriage was considered a failure. The idea of 
а coach running on three wheels was ridiculed. 

Geleso. We occasionally give Biographical Sketches 
qf Scientific Men,; and shall be glad to receive any 
interesting facts on the subject. 

We will make further inguiries оп the subject men- 
tioned бу F. N. 

The amusing papers on Railroad Travelling, nest 
week. 

John S, Holland's Steam Boiler is well deserving of 
notice. The article shall appear in our Magazine. 

Mr. Thomas must blame our Engraver, for delaytng 
the wood-cut, 

Received “ Charlemagne.“ “ §,"—" X. Ү."'—" Bub. 
Bcriber," aud several others. 


London: Printed at the Holloway Press, by D. A 
DovnsNEY ; where all Communications are to be 
addressed (post paid); published by BERGER. 
Holywell-street, Strand; aud may be had of all 
Booksellers. 
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ATTEMPT AT PERPETUAL 
MOTION. 


To the Editor and Readers of the Penny 
Mechanic. 


SIR AND GrNTLEMEN,—Many years have 
passed since І became satisfied in my own 
mind that the mechanical philosopher's 
stone—perpetual motion—was not des- 
tiucd for my discovery. Infants (and 
amateurs of all grades are mere infants) 
dream they can do wonders, until experi- 
ence, with a scholastic ferrula, beats about 
their brains, to remind them the proper 
lesson has been neglected. But have I 
tlerefore fallen into the ranks of those 
who decry the attempt to obtain a self- 
moving picce of machinery as illusory? 
Certainly not. On the contrary, my be- 
lief that this ne plus ultra of mechanism is 
capable of attainment, and will one дау 
cause à revolution in the aflairs of the 
world to which we have no parallel but 
the success of the stcam engine, is as per- 
fect as ever: fire cannot melt the belief 
out of me; I shall live and die in it. 
Come, let us all look the subject right in 
the face. 

The slow coachmen, who are so nervous 
and angry at the base idea of perpetual 
motion, or the motion of a self-moving ma- 
chine, which, besides working it self, isto 
create an overplus of power, attempt to 
put an extinguisher on the possibility of 
its discovery, by begging the main ques- 
tion respecting it. ‘They say thus: —Ma- 
chinery cannot create power; it can only 
concentrate it; and unless the power 
which first starts a moving machine be 
continually renewed, the machine will 
come to a stand still by gravitation. 

I cannot choose but laugh when I think 
this is a4 the pith of the thousand and one 
treatises against the mechanical Jove. 

Really, gentlemen (I hope some of the 
slow coachmen are reading this), it is foo 
bad for you first of all to set your scieu- 
tific faces apainst а self-moving machine, 
aud then to speak on the subject as if you 
knew how such a thing must be con- 
structed to be constructed at all. To lay 
down the law, forsooth, that there is but 
one old quagmire of a road, aud that who- 
ever seeks the perpetual must seek it up 
to his knees in impossible theorems, is 
really too bad. Why should we be called 
upon tu believe that every man who tries 
to make a self-moving machine, must, by 
stern necessity, be compelled to attempt it 
ou the precise plan you lay down as the 
only possible one? Our graudrsires said 
there could be no floating in the air by 
bipeds without wings; and no travelling 
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on a road ata rate exceeding the speed of 
an ostrich. The old perriwigs never 
thoucht of balloons, or of big Sampson, 
the locomotive. 

Let us fancy a man who had never seen 
a hand-mirror some“ learned Theban,” 
vegetating in a country not yet visited by 
the European,—and let him be asked his 
opinion of such a contrivance for looking 
into the back of our mouths, and you 
would have the same sort of treatise as 
the slow coachmen give on the subject of 
perpetual motion: e. g. “Тһе idea of a 
hand mirror is absurd : the only mirror 
we know of in nature is water: now 
water cannot stand up perpendicularly, 
and, therefore it is folly to suppose we 
can make a hand mirror.” Now let us 
bring up the ghosts of all the persons who 
have assisted in the inventions of steel 
mirrors and looking glasses, and hear 
them speak :—* ‘Ignorant Savage ! because 
you never saw but one mirror, and that 
oue a water course, lying horizontally on 
the earth, you conceive it impossible that 
man should be destined to discover in the 
iron dust of the carth, in the most un- 
likely pebble, and the sand of the shore, 
the means of showing you your uply 
countenance, looking up ever so perpen- 
dicularly. Look here, you cannibal, at 
this two-and-sixpenny shaving glass, and 
never agaiu have the presumption to ques- 
tion the power of man over inanimate 
matter.” 

Now, Sir, I wish it to be distinctly un- 
derstood that this very identical savage 
neither believed іп the Vauxhall Nassan 
balloon, nor in the American diving appa- 
ratus. He was a poor lost heathen, and 
neither believed in railway speed, power 
looms, the magnetic needle, nor the elec- 
tro magnetic. And yet said there should 
be no looking glasses! Let us all laugh 
outloud at this, and then allow me to say 
a word or two about my old scheme fora 
self-moving machiue. 

Be so kind, dear reader, as to look at 
the engraving and read the description. 

Thank you. Now do me the justice to 
observe that if the machine will no£ move 
it is not my fault. I have done all J could 
to make it move, but failing in the attempt 
I now hand it over to you fora little (very 
little) castigation and improvement. Io 
make it move it only wantsa а —— 
a you understand me? That I wish 
you*to put to it, for I wash my hands of 
the whole affair. But whatever you do 
in this business never forget the loug box 
with the weight in it. That weight com- 
ing down on a lever before the leaver 
touches the spoke of the wheel is just 
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worth a thousand pounds, because it is 
out of the pale of all the theorems laid 
down so impertinently by the slow coach- 
men for the guidance of us ill-used per- 
petual motion seekers. 


Gentlemen, let who will contradict me, 
Т assert that a falling weight is a machine 
creating power ; and if three of these 
creating powers are so managed that two 
of them shall balance each other, while 
the third is at work, making gravitation, 
and if you can change their relative posi- 
tions, why you have a self-mover, or per- 
petual at once, slap bang. This is the 
principle of my attempt. And you who 
are smiling at the idea of a self-moving 
machine which will not move, look at the 
contrivances, and see if they may not be 
turned to good account for some other 
purpose than they were intended. 


I am, Sir, and Gentlemen, 
Y our obedient servant, 
G. P. P. 


Description.—Here you have two long 
levers with a weight to each (A and B.) 
You have a box (C) suspended from its 
middle, and containing a large iron ball, 
three-fourths as heavy as either of the 
weights to the long levers. Pull up either 
of the levers, and then let it fall, and over 
comes the box, rolling the weight inside 
it over and over, and increasing the gra- 
vitation in that quarter 75 per cent. Very 
good. Now cast your eyes to the four 
comers of the platform, and you will see 
four things in the shape of crosses; two 
of these crosses (square at the extreme 
ends) receive the long levers when the 
levers fall ; theother two (tapering at the 
extreme ends) are grooved spokes to press 
down the thin ends of the long levers. 
On the same two ares upon which run 
the four crosses are two drums for the 
receipt of bands, which bands run also 
round the cogged wheels seen in the cen- 
tre of the platform. Now, suppose the 
machine to be in the position represented 
in the diagram. Well, down comes lever 
B, pulling over the weight in box C, and 
falliag on the spoke D, turns the cross to 
which D belongs, as well as all the rest 
of the machinery, by means of the grooved 
spokes, the bands, and the cogged wheels. 
Not much turning is there, however, be- 
fore lever A has been lifted so high that 
it cannot choose but fall, and pull over 
the weight in box C, after the same fashion 
that not many seconds before had been 
adopted by lever B ; aud pulling up lever 
B, lets it fall again, thus producing that 
see-saw movement, which (in this ma- 
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chine) is so absolutely necessary for self- 
motion. | 
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WINDOW SASH SUSPENDER. 


To the Editor of the Penny Mechanic. 


Sin, — The tube by which a common Tin 
Lamp is supplied with oil, suggests such 
a cheap, simple, and effectual mode of 
suspending and detaching the window 
sash, that I am induced to send a draw- 
ing with a slight alteration for that pur- 
pose. No. lisa representation 
No. 2 detached, and consists of 
Tube, one-inch in length and 

diameter, with & screw top similar to the 
Lamp Tube, through a hole in which the 
sashline passes, 
knot I have introduced, &n arm on each 
side up to which it must 
plough groove, and screwed to the sash, 


attached, 
a Brass 
half-inch 


and is secured by the 


be let into the 


when, by only unscrewing the top, the 
line will be detached. 
Yours, &c. ENTITY. 
= 
ANSWERS TO THE QUESTIONS 
IN No. 52. 


QUESTION 2. 
Is the flame of acandle translucid 9 that 


is, does it admit of free passage of rays pro- 
ceeding from other luminous bodies 3 


Flame is in itself perfectly translucid ; 


it is a development of light and heat, 
neither of which are 
any way the passage of even the smallest 
ray of light; the black opaque particles 
which form the smoke, are imperceptible 


found to affect in 


ina bright flame. If two candles be so 
placed that the light of one shall throw 
the shadow of the other against a white 
surface, the shadow of the wick will be 
seen. but no shadow of the flame will be 
visible, therefore the rays proceeding from 
the distant candle, are not diminished by 
passing through the flame of the other. 
Distant objects are not visible through 
the flame, because their fainter light is 
overpowered by the greater,—in the same 
manner that the light of the stars is over- 
powered by the greater light of the sun ; 
but an object placed near the flame, or a 
distant object if sufficiently luminous; 
may be seen distinctly through the flame. 
The flame is hollow; the gas is given out 
from the tallow before it attains a sufli- 
cient degree of heat to cause combustion 5 
and the force with which it is projected, 
prevents the flame from approaching the 
wick. This is the reason that the wick 
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is not consumed, but remains charged 


with carbon, at the upper part of the 
flame until it falls, and frequently ignites 
the tallow, if not snuffed off. If, instead 
of placing a candle upright, it be inclined 
in the direction of a poker placed with 
the lower end, about 8 or 10 inches from 
the corner against which it rests, the snuff 
will not accumulate, but fall in an alinost 
imperceptible white ash as fast as it pro- 
trudes through the burning surface of the 
flame ; in this state, a candle may be left 
to burn out without danger of accident. 
The cause of the flame inclining upwards 
is the rarifaction of the air by heat, pro- 
ducing an ascending current which carries 
the flame with it. Q. E. D. 


mo n 


To the Editor of the PENNY MECHANIC. 


бін,--І beg to call the attention of prac- 
tical men to a method of describing ellip- 
tical arches by W. H. in No. 56. The 
curve described in fig 4, i8 precisely the 
same as that produced by the common 
method ; but W. H.'s invention, renders 
the execution more accurate and expedi- 
tious. On fig 2 take a point (P) in the 
line 3,2, making P 2to 1, 2, as P 3 is 
to 3, 1; by similar triangles it will be 
seen that the locus of the point P, is a 
curve similar to that described by the 
point 1; P 2 being the height, and twice 
P3thespan. The function of the line 
8, 2, is the same as that of d c in fig 4. 
lhave explained this method to a practi- 
cal man, wlio prizes itas valuable infor- 
mation. He requests me to express his 
thanks to the inventor, to which allow me 
to join my own. Q. E. D. 
— — 


VELOCIPEDE. 


To the Editor of the PENNY Меснаміс, 


Sin, —A sailor has been travelling about 
London on a machine no less ingenious 


* Never employ numerical figures as signs; it 
occasions unnece.sary contusion. 


than novel, a description of which may 
not be uninteresting to some of your 
readers. It has two wheels of very light 
construction, about 10 feet in diameter; 
on the axle is fixed a cushion, and two 
padded elbows. The man sits on the 
cushion, and by the help of his feet urges 
himself forward at the rate of 9 miles 
per hour. FORMATOR. 


— — sa 


RAILROAD TRAVELLING. 
ALTHOUGH the whole passage between 
Liverpool and Manchester is a series of 
enchantments, surpassing any in the 
“ Arabian Nights,” because they are re- 
alities, not fictions, yet there are certain 
epochs in the transit, which are peculiar- 
ly exciting. These are the startings, the 
ascents and descents, the tunnels, Chat 
Moss, and the meetings. At the instant 
of starting, or rather before, the automa- 
ton belches forth an explosion of stéam, 
and seems for a second or two, quiescent. 
But quickly the explosions are reiterated, 
with shorter and shorter intervals, till 
they become too rapid to be counted, 
though still distinct. These belchings 
or explosions, more nearly resemble tbe 
pantings of a lion or tiger, than any sound 
that has ever vibrated on my ear. Dur- 
ing the ascent they become slower and 
slower, till the automaton actually la- 
bours like an animal out of breath, from 
the tremendous efforts to gain the highest 
point of the elevation. The progression 
is proportionate ; and before the said point 
is gained, the train is not moving faster 
thana horse could pace, with the slow 
motion of the animated machine, the 
breathing becomes more laborious, the 
growl more distinct, till at length the 
animal appears exhausted, and groans 
like the tiger, when nearly overpowered 
in contest by the buffalo. 

The moment that the height is reached, 
and the descent commences, the pantings 
rapidly increase ; the engine, with its 
train, starts off with an augmenting ve- 
locity ; and in a few seconds itis flying 
down the declivity like lightning, and 
with a uniform growl or roar, like a con- 
tinuous discharge of distant artillery. I 
was on the outside, and in front of the 
first carriage just over the engine. The 
scene was magnificent, I bad almost said 
terrific. Although it was a dead calm, 
the wind appeared to be blowing a hur- 
ricane, such was the velocity with which 
we darted through the air. Yet all was 
steady ; and there was something in the 
precision of the machinery, that inspired 
a degree of confidence over fear—of safety 
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never feiled to stop bis oratory for the 
remainder of the journey. 


over danger. A man may travel from the 
pole to the equator, from the Straits of 
Malacca to the Isthmus of Darien, and he 
will see nothing so astonishing as this. 
The pangs of Etna and Vesuvius excite 
feelings of horror, as well as of terror; 
the convulsion of the elements during a 
thunder storm, carries with it nothing of 
pride, much less of pleasure, to counter- 
act the awe inspired by the fearful work- 
ings of perturbed nature ; but the scene 
which is bere presented, and which I can- 
not here adequately describe, engenders 
a proud consciousness of superiority in 
human ingenuity, more intense and con- 
vincing than any effort or product of the 
poet, the painter, the philosopher, or the 
divine. Тһе projections, or transits of 
the train through the tunnels or arches, 
are very electrifying. The deafening peal 
of thunder, the sudden immersion in gloom, 
and the clash of reverberated sounds in 
confined space, combine to produce a mo- 
mentary shudder, or idea of destruction— 
a thrill of annihilation, which is instantly 
рей on emerging into the cheerful 
ight, 

The meetings or crossings of the steam 
trains, flying in opposite directions, are 
scarcely less agitating to the nerves than 
the transits through the tunnels, The 
velocity of their course, the propinquity 
or identity of the iron orbits along which 
these meteors move, call forth the invo- 
luntary but fearful thought of a possible 
collision, with all its threatening conse- 
quences. The period of suspense, how- 
ever, though exquisitely painful, is but 
momentary ; and in a few seconds the 
object of terror is far out of sight behind. 

The first-class or train is the most 
fashionable, but the second and third are 
the most amusing. I travelled one day 
from Liverpool to Manchester in the lum- 
ber train. Many of the carriages were 
occupied by the “© swinish multitude," 
and others by a multitude of swine.— 
These last were ‘neat as imported,” 
from the Emerald Isle, and therefore were 
naturally vociferous, if not eloquent. It 
was evident that the other passengers 
would have been considerably annoyed 
by the orators of this last group, had there 
not been stationed in each carriage, an 
officer somewhat analagous to the Usher 
of the Black Rod, but whose designation 
on the railroad I found to be “ Comptrol- 
ler of the Gammon.” No sooner did one 
of the long-faced gentlemen raise his note 


too high, or wag his jaw too long, than 
the Comptroller of the Gammon” gave 
him a whack over the snout with the butt 
end of his shillelagh ; a snubber that 
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A ConsTant READER. 
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CITY OF LONDON LITERARY AND 


SCIENTIFIC INSTITUTION. 


SUBsCRIBERS are entitled to the following 
advantages :—The use of an extensive Li- 
brary for Circulation and Reference, con- 
sisting of the principal Standard Works 
in English and Foreign Literature, and 
already comprising more than 6000 vo- 
lumes. 
the Morning and Evening Papers, Perio- 
dical Publications, and new works of in- 
terest. 
of Science, History, and Polite Literature. 
Classes for Instruction in Mathematics, 
and Drawing—in the French, Italian, 
German, Greek, and Latin Languages— 
for the full attainment of the French Lan- 
guage by Conversation—for improvement 
in Elocution—for the discussion of His- 
torical and Philogical Subjects—for the 
pursuit of Philosophical Enquiry, and for 
the Study of Phrenology. Private clas- 
ses for the study and practice of vocal 
and instrumental music. 


Reading Rooms, supplied with 


Lectures on the various branches 


A Museum of Natural and Artificial 


Curiosities is in progress, under the su- 
perintendence of the Committee of Ma- 


agement. 


THE TERMS OF SUBSCRIPTION 


To this Institution are as under :—T wo 
Guineas Annually ; or eight Guineas, and 
One Guinea annually ; or Twenty Guineas 
in lieu of all future payments. Subscri- 
bers of Twelve Guineas, and One Guinea 
annually; or of Five Guineas, and Two 
Guineas annually, are entitled to intro- 
duce a Lady or Gentleman to the Lec- 
tures. 
One Guinea annually ; or of Three Gui- 
neas, and Two Guineas annually, are en- 
titled to introduce a Lady to the Lectures. 
Lady's Subscription to the Lectures, One 
Guinea annually ; or to the Library and 
Lectures, One Guinea and a half annually. 


Subscribers of Ten Guineas, and 


ec — 


STRIKES. 

To the Editor of the Penny MECHANIC. 
Sir,—If the following answer to the letter 
of J. F. S. on the subject of strikes be 
thought explicit enough for yourexcellent 
publication, you will give me great plea- 
sure in inserting it. Your correspondent 
in the first, professes tolay down the man- 
ner in which strikes are brought about, 
in which, I think, he is very right, but in 
the way he would obviate, or remedy the 
evil, I must beg leave to differ with him. 
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In one part of his letter he advises the 
workman to continue working, actually 
under the oppression and injustice of their 
employers, aud in the same breath he uses 
this expression, * I am not one to advise 
any man, or any body of men, to submit 
tamely to oppression and injustice from 
whatever quarter it may come, when there 
is any remedy open to them ;" and then 
he points out a remedy which is in itself 
objectionable. A tradesociety consisting 
of 6 workmen and 6 masters, is all very 
well, but when he puts a master in the 
chair, thereby giving a majority in favour 
of the masters (who are in themselves a 
majority, by being more wealthy, and 
more independent than the workmen,)— 
I cannot but think the trade and the work- 
man would be ina worse condition than 
under any circumstances which have for- 
mally appeared in England ; their deci- 
sion could not be against themselves, for 
the casting vote would be always in their 
favour; but if you have but 12 members, 
and from that 12 choose a chairman, then 
the thing might be brought on a better 
footing, and a nearer equality, for why 
should the master who always receives 
his due from his workman, be given such 
an advantage over the mechanic? 

That strikes never can do good to the 
operative or the country at large, I agree 
with “J. F. S.“ for the operatives are 
the producers of the wealth of the nation, 
and when their labour ccases, the country 
must receive a severe shock, but when he 
asserts that they resort to gin shops, I 
think he must hold the character of the 
mechanic in low estimation, by the many, 
for the vices of the few, for when work is 
offered to the majority of mechanics, I am 
happy to say that they willingly do their 
best to restore their masters’ confidence. 
All strikes that have been made within 
the last five years have been badly ma- 
naged, or they must have succeeded.— 
Among them were too many masters who 
manned the whole, and thus set aside that 
good that would most certainly have 
arisen, had they but have listened to their 
Directors. A. W. C. 


— . 


Extraordinary Leap from a Ship's Mast. 
—On Tuesday last upwards of 100,000 
persons assembled at the Waterloo Dock, 
at Liverpool, to witness an extraordinary 
feat by Samuel Scott, a native of Phila- 
delphia. At 12 o'clock he ascended the 
rigging, and amidst the shouts and cheers 
of the immense multitude, plunged head- 
foremost into the basin from a height of 
193 feet. At hulf-past two he announced 
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another leap, which was accomplished 
without accident. Money was collected 
for him among the spectators. This has 
been one of the mostastonishing feats ever 
recorded. Patriot. 

Colossal Vegetables.—There are at pre- 
sent in our oflice, for the inspection of the 
curious in horticultural matters, a colos- 
sal cabbage, and a no less colossal Swed- 
ish turnip, sent us by a friend in the 
neighbourhood, as Goldsmith sent a cut 
of his venison to Reynolds—* to paint it 
or eat it, just as he liked best." The cab- 
bage weighs 63 pounds, and measures 
(although considerably compressed in the 
packing) 2 yards 15 inches in horizontal, 
and 1 yard 33 inches in vertical circum- 
ference. We defy all the tailors in Glas- 
gow to make up as great a bulk of solid 
cabbage by their united efforts for a 
month. If we boil it, we must borrow a 
steam-boiler. The Swedlsh turnip is 
equally uncommon in its dimensions, 
measuring 28 inches in circumference, 
and weighing 14 pounds. The assembled 
posse comitatus of the establishment gazed 
in silent astonishment on these wonders 
when the staves of the cask were knocked 
from about them, until the spell was dis- 
solved by the youngest imp sighing audi- 
bly—“ Lor’, thev've forgot to send the 
beef.”—Glasgow Argus. 

Railroads.—Select committee appointed 
“ to consider the present state of the com- 
municatious by railroads, so far as it 
aflects the regularity and convenience of 
the transmission of letters, and the Post- 
office in general; to ascertain on what 
terms mails are now conveyed by the rail- 
roads in operation ; and what measures it 
may be just and expedient to adopt, for 
the purpose of securing to the public in 
future the benefit of the conveyance of the 
mails by railroads."—Mr. Baring, Mr. 
Wallace, Mr. Labouchere, Lord Viscount 
Lowther, Mr. Gillon, Lord Viscount San- 
don, Mr. Hutton, Mr. Scholefield, Mr. 
Greene, Lord Seymour, Mr. Easthope, 
Lord G. Somerset, Lord C. Fitzroy, Sir 
R. Fergusson, Mr. Loch. Power to send 
for persons, papers, and records. Five to 
be the quorum. 

Greenwich Railway.—Mr. Mackintosh 
has commenced operations for the arches 
between the Ravensborne and Greenwich ; 
so that all doubt will be removed as to its 
completion into Greenwich. Should the 


weather remain open during the winter, 


the works are expected to be finished in 
the spring. It appears that the Croydon 
Railway will commence running in May 
next, which must greatly benefit the 
Greenwich line. 


THE CHEMIST. 


THEORY OF THUNDER CLOUDS. 
To the Editor of the PENNY MECHANIC. 


Sig, —Perceiving in some of the later 
numbers of your useful publication, a de- 
scription of experiments in electricity— 
Itake the liberty (as a dabbler in that 
science) to send you herewith a draw- 
ing of a piece of apparatus used to illus- 
trate Franklin's theory of thunder clouds, 
to which, if a place in your valuable and 
highly popular Magazine should be allot- 
ted, a great obligation would be laid on 
your subscriber and well-wisher, 


W. BURBIDGE. 


Description.—a А is a wooden stand, а 
foot long and two inches wide, on which 
are erected uprights B B; c c are two 
small pulleys over which a silken cord 
D can pass easily, Е is another silken line 
stretched across from one upright to the 
other, on these silken cords, two pieces 
of thin card-board (covered with tin-foil, 
and so cut out as to represent clouds), 
are to be fixed horizontally and made to 
communicate by means of the thin wires 
fand g, one with the in and the other 
with the outside of a charged jar 1. Now 
by pulling the loop of the silk line p, the 
cloud 1 will be brought near the cloud 2, 
continue this action slowly until the 
clouds (which are furnished with two 
small brass balls) are within an inch of 
each other, when a beautiful flash (strong- 
ly resembling lightning io ministure) will 
pass from one cloud to the other. 

If the jar 1 be put behind and the cloud 
2 removed, a vessel communicating by 
means of a wire with the outside of the 
jer may be swam in water under the re- 
maining cloud ; the mast being made of 
Separate pieces, and but slightly joined 
together ; when the cloud is passed over 
the vessel, the mast will be struck and 
shattered to pieces. A basin may be sub- 
stituted for the vessel ; it must be construct- 
ed of paper steeped in turpentine, a brass 
ball covered with wool, оп which pow- 
dered resin has been sprinkled, must be 
fixed atthe top. When the cloud is made 
to pass over this, this flash will fire the 
resin on the wool, which will communi- 


cate with the rest of the Inflammables ; 
the jar must be charged with electricity 
previous to the performing of either of 
these experiments. 


— Ema 


Sugar of Lead. —Take of white lead a 
pound, strong acetic acid a pint, boiling 
distilled water a pint and a half, mix the 
acid with the water, to these gradually add 
the white lead and boil until the acid is 
saturated, then strain through paper, and 
the water being evaporated until a pellicle 
is produced, set aside that crystals may 
be forme, the liquor being poured off dry 
these upon filtering paper. 


J. R. Watts, M. D. 
— — 


Concentrio Galvanio Piles.—M. Jules 
Guyot has just announced the construc- 
tion of galvanic piles of a particular form, 
which he calls concentric piles. In these 
piles one pole is at the centre, and tlie 
other at the circumference. New pro- 
perties and remarkable analogies are said 
to result from this combination ; as we 
find at the surface of spherical piles made 
to revolve, all the iufluences of gravity 
and terrertrial magnetism at the surfaee 
of our globe. A pile four inches in dia- 
meter, composed of concentric cylinders 
two inches high and six in number, being 
charged with pure water, gives strong 
shocks even after the lapse of twenty-four 
hours. 


Mercury іп Urine.—Dr. Cantu some- 
time ago examined the urine of persous 
who had used a considerable quantity 
of mercury by means of friction, From 
GO lbs. of the fluid, he obtained a large 
precipitate ; but after it had been se- 
parated, the liquid gave no trace of 
mercury. The precipitate, mixed with 
powdered charcoal, was exposed to the 
action of a red heat in a glass retort, its 
mouth terminating in a receiver filled with 
water. At the end of the operation a 
powder was found at the bottom of the 
receiver, which, on being dried, gave glo- 
bules of mercury by pressure. From the 
whole 60 lbs. about 20 grains was o}tain- 
ed.— Mem. de Turin, vol. ai. p. 228. 

Fossil Copal, Highgate resin.—A pale, 
yellow-brown, muddy substance, found in 
the bed of blue clay at Highgate. It has 
a resinous appearance, and when heated, 
gives out a resinous odour, melts into a 
fluid, takes fire ata lighted candle, and 
before the bluw-pipe is wholly consumed. 


— eo 
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INSTITUTIONS, 


LECTURES DURING THE WEEK. 


Southwark Astronomical Society, Nelson.strcet, 
Long-lane.—On Friday, Dec. 15, at eight o'clock pre- 
cisely, Mr. Ogilvie, on Electricity. 

Southwark Literary Society, No. 37, Bridge-house 
Place, Newington Causeway.—On Wednesday, Dec. 
13, T. Adams, Esq., on Music, 

City of London Literary and Scientific Institution. 
—On Wednesday, Dec. 13, at eight o'Clock precisely, 
Thomas Webster, Esq., on Geology. 

Milton Literary and Scientific Institution. Milton. 
street, Cripplegate.— On Monday, Dec. Il, at half. 

t eight o'clock, Rev. A. Fletcher, M. A., on the 
ulfilment of Prophecy. 


Mutual Instruction Society, No. 16, Great Tower. 
strect.—On Monday, Dec. 11, at eight o'clock, Mr. 
J. Robinson, on Optics. 


— 


QUERIES. 
To the Editor of the Penny Mechanic. 


Sir. I should feel much obliged by any of your Cor. 
respondents informing me of the best way to prepare 
Paper for Water-colours: also the best preparation 
for a Varnish for the same, 

i L. D. Porr an 


Sir, If any of the Re ders of your clever little Ma- 
ine could inform me how to take an Astronomical 
fracting Telescope (of rather a great power), I 

should feel greatly obliged. Also of the simplest me. 
thod of making an upright and portable stand to use, 
in a garden, and the price it could be made 8 

IGMA. 


Sig, —Can апу of your Readers inform me of а 
cheap work giving a discription of Ancient Greecian 
and Romau Coins ? 

S. T. Cooper. 


Str,—I should frel obliged if any of your Readers 
would inform me the best way to mend a Cut Glass 
Tube broken in half. RH 


Sin. — Can any of your Readers inform me where I 
can obtain a Watch with Berol!as Patent Alarum 
movement, in which, by the withdrawing of a small 
pin. any alarum may be set off; and what will be the 

robable cost of one in a silver case? Also the best 
house for purchasing very slight Clock spines Ж 


Sin. —Can апу of your Readers inform me how to 
make Phosphorus; I have heard that calcined 
oyster-shells will make it, but in trying the experi. 
ment I failed. 

C. Boney. 


Sia, —Can any of your керере Chemical Cor. 
respondents inform me how can make a good 
Tracing Paper. I have two receipts, but neither of 
them accomplish the desideratum, rz. а clear paper, 
and a surface that will take a fine ink line from a steel 
drawing.pen, equal to one on drawing.paper. Your 
insertion of the above will oblige a regular subscriber, 
INQUISITOR, 


ANSWERS TO QUERIES. 
To the Editor of the Penny Mechanic. 


Sir, —'* Mercury," in Number 53 of your valuable 
Magazine, asks for some simple experiments that 
can be performed with the cheap electrical apparatus, 
I subjoin the following few, in the hope, they may be 
of service to him. 

Put a little piece of cotton, or small downy feather, 
on the pam of your hand, and hold it three or four 
inches from the prime conductor, turn the handle of 
the machine. and the feather or cotton will fiv from 
the haud to the prime conductor, and from the primc 


ick motion. This 


conductor to the hand, with a 
of the machine is 


will continue as long as the han 
turried. 


Let a person stand on an insulated stool (such as 
described in Number 55) and hold a picce cf silver 
between his tecth, so that his lips do not touch it; 
then if another person not insulated, take a spark 
from it, the sensation will be so severe that he wil 
be obliged to let it fall, 


Warm the bowl of a silver spoon, and fill it with 
highly rectified spirits of wine; let a person who is 
insulated hold the spoon in his hand, and ancther 
person take sparks from the spirit, which will in- me. 
diately ignite. 

Insert two wires in opposite directions in an orange. 
so that the points shall come near each other, electrify 
the wires, and the orange will appear quite transpa- 
rent. — This must be done in a darkened room. 

Suspend a metal plate from the prime.conductor, 
and another three or four inches beneath it, connected 
by some conductor with the ground. On tbe lower 
plate place some paper figures of animalis; turn the 
machine, and they will rise чр and dance, 

ours, &c. 
StGMA. 


% A Miltonian,"— Mr. W. Hawthorn, of Forth, 
Newcastle, has invented a very clever piece of machi- 
nery for clearing the Rails; but how tar this, or tbe 
weight of the engine itself, will answer in clearing 
away heavy falis of snow, time alone will show. 

2nd. It is on account of the quantity of antimony 
used in printer's type that makes it injurious ; espe. 
cially when used while warm. 


Sra.— Allow me to state that the Correspondent, 
who, in the last wcek's Number gave directions to 
“А Young Chemist," relative to the purchase of an 
Iron Bottle, is in error. In the first place, no iron. 
founder will cast the bottle under four or five shillings; 
and the tube would at !cast cost nine-pence the foot. 
In the second place, a screw in its socket subjected to 
the fire so expands it, as to exclude all possibility of 
unscrewing it. 1 ато, Sir, 

Yours truly 
с J. Evana 


“J. C. Junr.“ Nbmber 58, Penny Mechanic. 
Twist a piece of whipcord round the neck where you 
wish it to part, and keep it in a sawing position; ina 
fcw minutes it will become heated by the friction of 
the string, then dip it suddenly in cold water, and it 


will instantly part. 
L. D. PorrAR. 
— — 


TO CORRESPONDENTS. 


T. S. Cooper іг altogether mistaken in his supposrtéos 
The Nassau Balloon was not keld to the carth by 
ome.tenth part the weight qf Mr. Cocking and his 
parachute, Не necd not therefore be surprised 
that the balloon did not rise as rapidly from the 
Gardens as tt did when separated from the aero. 
маш and his machine at an altitude of AM) sect. 
Balloons frequently rise from the carth with bas сіу 
an ascending power. 

As, no doubt, some q our scientific friends are 
making ezpertments on the Electro-Magnetic En- 
giucs (of which N. Callan, of Maynouth College 
has just sent such a flattering account bcfore the 
public; we shall feel obliged to any af them tho 
may be pleased to send us an account of the pro. 
gress they have made tn this in ſaut machine. 

* Entity»" Letter shall be inserted; although ere 
must beg leave to differ in opinion as to the gener a? 
result. 

Received “Ј. Т. Q.“ оп Electricity of the Watch. — 
“С. Parke, Ес.” 


London: Printed at the Holloway Press, by D. А. 


DovpxEY ; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell-street, Strand; and may be had of а11 
Booksellers. 
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WATER GAUGE FOR STEAM BOILERS. 


Vor. II.— No. VIII. Holloway Press: D. A. Doudney. 


THE PENNY 


ANSWERS TO QUSTIONS IN 
No. 52. 
QUESTION 3. 

When a solid sphere revolves about an aris 
passing through its centre of gravity, 
does the centre of gravity revolve ? 

Certainly not ; rotation is a motion of the 

parts of a body about an axis; the centre 

of gravity being a point, has no parts, and 
therefore cannot revolve. Many persons 
find a difficulty in understanding the true 
definition of a point: it is not an infinitely 
small space, but no space at all ; if two 
ends of a line be made to meet, the place 
where they meet is called a point, and 
there can be no space between two things 
which touch each other. If the sphere re- 
volve round a fixed cylinder, the rational 
axis and centre of gravity will both lie 
within that fixed body, and if the sphere 
be hollow, the centre of gravity will be 

a point within the hollow space. The 

idea of a point being a particle of matter, 

or space, though entertained by many who 
are unskilled in geometry is as gross as it 
would be to look for the lines of latitude 
and longitude on the surface of the earth. 

It may also be proper to observe, that 
when a body revulves aboutan axis lying 
within that body, every particle of mat- 
ter contained therein, is in motion; the 
adjacent particles revolving round that 
part of their surface which coincides with 
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the axis of motion. Q. E. D. 
— a 
WATER GAUGE FOR STEAM 
BOILERS. 


To the Editor of the Penny Mechanic. 
Sir,—During the excitement caused by 
the bursting of the boiler of the Hull 
steam boat, it occurred to me, that a very 
effective water gauge for steam boilers 
might be made in the way shown in the 
annexed drawing : a a are two tubes at- 
tached to the box d, which contains a 
friction roller, the dotted lines represent 
& small chain fastened at one end to the 
balance weight b, and at the other end to 
the float c, the tubes to contain mercury 
to the level of the top of the short tube. 
The use of the mercury is to prevent the 
steam from blowing out, and when high- 
pressure steam is used, the size of the 
tubes must be proportioned to the pres- 
sure used ; for instance, if the steam is 
required of fifty pounds pressure on the 
square inch, it will require a column of 
mercury in the long tube, of one hundred 
and three inches in height, and the short 
one must be large enough in the bore to 
contain the mercury, when it descends 
after the pressure is removed. 
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It willreadily be seen that as the water 
rises or falls, the ваша do so too, 
and consequently the balance weight b. 

I remain, Sir, your humble servant, 

. Jonn S. HoLLAND. 

26, Windsor-street, City-road. 


BOW SAWS. 

To the Editor of the Penny Mechanic. 
Sig,—I have sent you two sketches of 
bow saws for cutting metal. Fig. 1 is the 
plan in universal use, but in my opinion 
there is a great disadvantage attending 
that form, which is the difficulty of using 
the whole length of the blade, for the 
handle being above the level of the teeth, 
when the end nearest the handle comes to 
bear upon the work, the teeth will stick 
fast in it from the pressure being too much 
over them, instead of being behind them. 
To remedy this defect, I have made one 
according to fig. 2, which, though it may 
not look quite so elegant (but which is all 
a matter of fancy), works much better 
from the handle being in a straight line 


with the teeth. J. H. C. 
z | mus — 
ON THE STUDY OF MECHANICS. 
NO. VI. 


(Continued from page 133.) 
Der. 17. Infinity is the postulatum of un- 
limited licence to suppose a process con- 
tinued, are a quantity increased or dimi- 
nished to any required extent. 

The false doctrine of infinity has been 
80 long corroding upon truth and reason, 
and its ramifications are so interwoven 
with mathematical science, that nothing 
short of a potent and determined concur- 
rence of the advocates of truth, is likely 
to effect its eradication. Infinity in its 
absolute and metaphysical sense, can only 
be conceived by some few powerful and 
lucid minds ; and even these, aided by 
the utmost erudition, are unable to de- 
scribe it in intelligible language. It is а 
subject which does not come leyitimate- 
ly within the province of calculation; 
though every one who has studied any 
branch of mathematical science, must 
have remarked the monstrous absurdities 
which are promulgated under the pretence 
of explaining it. According to the abore 
diünition, infinity is merely a mental pos- 
tulatum, and is not attributed to quantity, 
with which it is utterly incompatible ; 
the difference is but a shade, and many 
gross minds will probably be unable to 
perceive it ; but that shade separates 
truth from error. Relative or mental in- 
finity, is a valuable auxiliary to calcula- 
tion, and easily understood, when divested 
of the mysteries and contradictions whi 
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invariably accompany the logicless spe- 
culations of metaphysicians. We may 
fairly suppose an unlimited license to en- 
crease or diminish a quantity to any ex- 
tent, which is all that is necessary for the 
purpose of calculation ; for possessing 
this rational power, we may make a quan- 
tity approximate so near to 0, that the 
diference becomes not only materially, 
but rationally imperceptible ; we there- 
fore consider it as equivalent to o ; but 
we know that it is not equal to it, because 
oalone can be equal too. But we can- 
not, if we think with propriety, assume 
the license of endowing quantity with 
infinity, and divesting it of all limits, 
which, when applied to matter, would 
deprive it of an essential attribute, and 
violate every uncontested definition. 


Suppose a line (A B) to be made up of 
infinitely small parts ; let p be one of 
those parts, and in their number ; p is in- 
finitely small, and n is infinitely great ; 


but p n == A B, therefore А В = p must 


n 
bea positive and perfect quantity, as much 


so as АВ,ог any other fraction of A В. 
5 


It is also asserted that nis infinitely great: 
itmay be encreased to any required extent, 
but it cannot become boundless. The ra- 
tional impossibility of making a quantity 
infinitely great may be proved as follows : 
—take any quantity (а) and produce an 
infinite and increasing series, as a, a ?, 
a 3, &c. ; conceive these quantities to flow 
into a hollow elastic sphere ; however, 
its size may be increased, it will always 
be a sphere, and having figure, it must 
have bounds, and therefore must still be 
quantity, and not infinity. It can differ 
in no respect from other quantities ; it is 
only more vaguely expressed, its limits 
not being determined. To affirm that the 
ultimate term of a decreasing series which 
bas no end is equal to o, is, besides the ob- 
vious contradiction, in the assertion it- 
self, at variance with the hypothesis, 
which states that the quantity is con- 
tinually decreasing, whereas o cannot be 
decreased. There are many ingenious 
contrivances to show that an infinite series 
ultimately arrives at the term to which it 
approximates ; the following may serve as 
an example. Resolve the fraction j into 
its corresponding decimal, *333 &c. which 


is 3+ 8 + _3_ бс. ; suppose all the 
19 lu 1000 


terms of this series to be multiplied by 10, 


and we have 


Subst. 1S 
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3 3 3 

3 3 3 

io + 100 + т000 “© 

9S=3 +0 + 0 + 0 кс. 


S ==} + 0 «с. 
This result is obtained by misplacing 


the second line ; it ought to stand thus : 


10 S = 3+— + w хас. 
— 5 d іне + 1665 &c. 
. + * &c. 
ES 160 + 1290 &c. 


We must, however, excuse this little 


artifice ; since, without deception, it would 
be vain to attempt to prove that quantity 
is not quantity. 


The non-existence of infinitely small 


quantities may be satisfactorily proved, 
ex absurdo, as follows : 


в 


cABisaright angled triangle, whereof 


the base, ca, is greater than the perpen- 
dicular А в. If a perpendibular be raised 
from any part of c A, аз айа,аб:са;; 
AB:CA; and if a coincide with the point 
с, С а, 
proportional to с a), 
they will become equal to o. Now, if a 
line pz be drawn parallel to АВ, and in- 
finitely near to the point c, c a will be 


and consequently a 5, (which is 
will vanish ; that is 


infinitely small, and a 5 will be less than 
the least possible quanjity c a, which is 
impossible. Also, D E must either touch 
the point c, or be separated from it by 
some space: if it touch the point c, it will 
pass through it, because c has no parts; 
and c a will be equal to o. If it does not 
pass through c, the space which separates 
c from a will bea perfect quantity, since 
a certain number of c a A. Therefore, 
there is no infinity, or intermediate term 
between o, and a finite quantity. 

Perhaps the best definition of absolute 
infinity, is that contained in a sentence 
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inscribed опа dial; it alludes to infinity 
of duration, or eternity. 

“ Ex hoc momento pendit CEternitas. ” 
“From this moment, hangs eternity ;" 
or, adapting the sentiments to the supe- 
rior power of the English language, 
* Eternity is the morrow of time ;” which, 
in its literal future sense, can never come: 
here the proper distinction is made be- 
tween accumulation and infinity; “ Hoc 
momentum," will apply to the remotest 
period that can be conceived, or to a 
period indefinitely more remote than 
can be expressed, taking with it all the 
infinite series which have been imagined 
since the creation of the world ; still they 
must ever remain as far from infinity, 
as time is from eternity. Strictly speak- 
ing, we are acquainted with only two 
sorts of infinity ; duration and space; but 
we may add the probable infinity of mate- 
rial bodies. АП others have, and can 
have no existence, except that very equi- 
vocal one, in the imagination of speculative 
philosophers. 

The most glorious attribute of mathe- 
matical science, is the eternal truth of its 
doctrines ; and sooner or later, the blemish 
of the false doctrine of infinity will be 
effaced. But it is too deeply rooted to be 
easily eradicated ; proving men to be in 
error, is but a small step towards per- 
suading them to abandon it; this error is 
sanctioned by men of great renown, and 
their renown is considered a sufficient 
compensation for the manifest absurdity of 
the doctrine. Q. E. D. 


— е-- 
SWEEPING CHIMNEYS. 


To the Editor of the PENNY MECHANIC, 
Sin, — With reference to the proposed plan 
of sweeping chimneys by an endless chain 
and brush, in No. 56 of the Penny Me- 
chanic, I must inform your correspond- 
ent A. M. G., it was tried full sixteen 
years ago, ata house in Tabernacle Square, 
Old Street Road, and relinquished on ac- 
count of the chain being in a short time so 
much corroded by the soot, and frequent- 
ly breaking in the operation ; which, to- 
gether with the length and weight, re- 
quired for lofty chimneys, and the angles 
to be passed, will, I fear, prove an insur- 
mountable obstacle. 

Yours respectfully, 
ENTITY. 

[We fear ourcorrespondent would make 
but a poor inventor, to be disheartened by 
one failure. What would have become of 
the Thames Tunnel, had Mr. Brunal, (the 
persevering engincer of that stupendous 
work) been so casily alarmed at one or 
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two reverses? But in this case we see 
nothing really objectionable to its adop- 
tion. Every thing will wear out in time. 
We know that smoke-jacks last a long 
time in chimneys, and why should not 
an endless chain? As to its corroding, it 
must have been chiefly in consequence of 
the indolence of the servant, snffering it to 
remain a long time without cleaning ; this 
operation would not occupy more than - 
five or ten minutes of her time ; and might 
be performed once or twice a week. The 
chain being an endless one, every part of 
it might be easily brought down to the 
fire-place for that purpose. With respect 
to the angles, if it cannot be used ina 
chimney that has seven, it might only be 
applied to those that have six and under.] 


ac Rear 


CAPTAIN BACK. 


Ата meeting of the Royal Geographical 
Society, held Nov. 27, Captain Back gives 
the following description of his perilous 
voyage :—From our entrance in the ice to 
the moment of quitting it, was one con- 
tinued struggle against enormous floes and 
heavy masses of ice. Theship was at its 
mercy, and was frequently thrown into 
the most perilous situations ; but when 
some convulsion occurred, which was in- 
variably preceded by a furious subaqueous 
rushing, that produced a loud rolling noise, 
in an instant, ponderous pieces were up- 
heaved forty feet high, and, at the same 
time, icy waves a third of a mile in ex- 
tent, rolled quickly forward, overturning 
and throwing up slabs and fragments of 
tons weight, and yet there was little or no 
water to be seen. These shocks strained 
the frame of the ship dreadfully—she shook, 
and trembled so violently, that people 
fell down on the decks, the timbers crack- 
ed, and beams, eighteen inches square, 
were bent, until the extreme pressure 
forced the fore part of the keel on the 
surface, so that one might have crept be- 
neath it ; while the stern was half buried 
between two ridges of ice. It was then 
that the moving waves, high above our 
quarter, seemed on the point of over- 
whelming us—a few feet more, and we 
must have been crushed to atoms—they 
even touched the stern,—when, as if ar- 
rested by the invisible hand of Provi- 
dence, the whole turmoil suddenly ceased, 
and a death-like stillness prevailed. 


— 
BIOGRAPHICAL SKETCHES. 


MR. HERSCHELL. 
It is, perhaps, not generally known, that 
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music was the original profession of that 
celebrated astronomer, Herschel. ** It will 
appear, says Dr. Miller, “that I was the 
first person by whose means this extraor- 
dinary genius was first drawn from a state 
of obscurity. About the year 1760, as I 
was dining with the officers of the Durham 
militia at Pontefract, one of them informed 
me, that they had a young German in their 
band as a performer on the hautboy, who 
had been only a few months in this coun- 
try, yet spoke English almost as well as 
a native; that, exclusive of the hautboy, 
he was an excellent performer on the vio- 
lin, and, if I chose to repair to another 
room, he should entertain me with a 
solo. I did so, &nd Mr. Herschel exe- 
cuted. а solo of Giardini's, in a manner 
that surprised me. Afterwards I took an 
opportunity to have a little conversation 
with him, and requested to know if he 
had engaged himself to the Durham mi- 
litia for any long period? He answered, 
* No, only from month to month." Leave 
them, said I, and come and live with me: 
I am a single man, and think we shall be 
happy together ; doubtless your merit will 
soon entitle you to a more eligible situa- 
tion. He consented to my request, and 
came to Doncaster. It is true, at that 
time my humble mansion consisted but of 
two rooms; however, poor as I was, my 
cottage contained a small library of well- 
chosen books; and it must appear singu- 
lar that a young German, who had been 
so short a time in England, should under- 
stand even the peculiarities of our lan- 
age so well, as to adopt Dean Swift for 
favourite author. I took an early op- 
portunity of introducing him at Mr. Cop- 
ley's concert ; and he presently began in 


“ Untwisting all the chains that tie 
The hidden soul of harmony ;" 


for never before had we heard the con- 
certos of Corelli, Geminiani, and Avison, 
or the overtures of Handel, performed 
more chastely, or more according to the 
original intention of the composers, than 
by Mr. Herschel. I soon lost my compa- 
nion—his fame presently spread abroad— 
he had the offer of scholars, and was so- 
licited to lead the public concerts both at 
Wakefield and Halifax. 


* About this time a new organ for the 
parish church of Halifax was built by 
Snetzler, which was opened with an ora- 
torio by the late well-known Joah Bates. 
Mr. Herschel, and six others, were candi- 
dates for the organist's place. They drew 
lots how they were to perform in rotation. 
My friend Herschel drew the third lot. 
The second performer was Mr. Wain- 
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wright, afterwards Dr. Wainwright, of 
Manchester, whose finger was so rapid, 
that old Snetzler, the organ-builder, ran 
about the church, exclaiming, * Te tevel! 
te tevel! he run over the key like one 
cat: he will not give my piphes room for 
to spheak.' During Mr. Wainwright's per- 
formance I was standing in the middle aisle 
with Herschel. What chance have you, 
said I, to follow this man? He replied, 
‘I don't know: I am sure fingers won't 
do. On which he ascended the organ- 
loft, and produced from the organ so 
uncommon a fulness, such a volume of 
slow sudden harmony, that I could by no 
means account for the effect. After this 
short extempore effusion, he finished with 
the old hundredth psalm-tune, which he 
played better than his opponent. ‘ Aye, 
ауе!” cried old Snetzler, *tish is very 
goot, very goot indeed: I vil luf tish man, 
for he gives my piphes room for to spheak.“ 
Having afterwards asked Mr. Herschel by 
what means, in the beginning of his per- 
formance, he produced so uncommon an 
effect? he replied, *I told you fingers 
would not do;’ and producing two pieces 
of lead from his waistcoat pocket, * One . 
of these,' said he, * I placed on the lowest 
key of the organ, and the other upon the 
octave above: thus, by accommodating 
the harmony, I produced the effect of 
four hands instead of two. However, as 
my leading the concert on the violin is 
their principal object, they will give me 
the place in preference to a better per- 
former on the organ ; but 1 shall not stay 
long here, for I have the offer of a su- 
perior situation at Bath, which offer I 
Shall accept." 


m i 


Exemption of Scientific Institutions from 
Tazation.—On the last day of the meeting 
of the British Association, the chairman 
announced that he had received a letter 
from the chairman of a meeting of all the 
delegates from Literary and Philosophical 
Institutions, assembled in Liverpool, re- 
questing the general body of the Associa- 
tion to join in a petition to Parliament for 
the exemption of Buildings used for Li- 
terary and Scientific purposes from taxa- 
tion. Mr. Hutton, M. P. said, he had 
spoken to the Chancellor of the Exche- 
quer on the subject, and that Government 
were willing to make the exemption, pro- 
vided such a strict definition of a Philoso- 
phical Institution could be given, as to pre- 
vent the possibility of fraudulent claims. 
There was, however, considerable diflicul- 
ty on this point. 


THE CHEMIST. 


COMBUSTION. 


Tue phenomena of combustion has always 
been one of much interest to the chemist, 
although, in consequence of peculiar dif- 
ficulties that have attended its investiga- 


tion, so much progress has not been made 
towards a perfect understanding of it, as 
of many other processes. These difliculties 


have arisen principally in consequence of 


the various theories that have been propos- 
ed to explain the phenomenon having con- 
tained much truth mingled with much error. 
The earliest theory supposed fire to be an 
elementary principle, which had the power 
of converting combustible bodies into an 
element similar to itself: and this opinion 
for a great length of time was almost uni- 
versally received as true. Subsequently, 
however, it was discovered that the atmo- 
sphere had a considerable influence over 
combustion ; in fact, that substances 
would only burn for & certain period in a 
certain quantity of air; and that other 
substances, saltpetre, for instance, con- 
tained a similar principle to that contained 
in the air, and could support combustion 
even when the atmosphere was not pre- 
sent. Stahl, the philosopher, afterwards 


proposed a theory, which, certain assnmp- 


tions being admitted to be true, appeared 
capable of explaining the process in a 
perfectly satisfactory manner. 
posed that all combustible bodies contain 


a certain principle, which he termed phlo- 


giston, and this assumption being ай- 
mitted, it is only necessary to suppose 
that the abstraction of phlogiston is at- 
tended with the evolution of light and 


heat, in order to explain the phenomena 
that takes place during the combustion of 
In old works on chemis- 


any substance. 
try, the phlogistic theory is almost uni- 
versally adopted, and being simple, it was 
received for a considerable time by the 
philosophers as true. Even Priestly, the 
discoverer of oxygen, the principal sup- 
porter of combustion, as we shall pre- 
sently show, attempted to reconcile the 
fact, that bodies will not burn if deprived 
of the atmosphere, by supposing that the 
air had an atlinity for phlogiston, and 
that its presence was necessary, in order 
to scparate the phlogiston from the com- 
bustible. Certain phlosophers have sup- 
posed that nitrogen is a compound of 
oxygen with some unknown base ; but as 
this base has never been exhibited in a 
separate form, tlie theory received little or 
no attention from the scientific world. 
Now, it was in a similar manner that the 
existence of phlogiston was assumed. It 


Stahl sup- 


was merely an assumption; the supposed 
principle had never been exhibited sepa- 
ratad from a combustible; and its exist- 
ence was, therefore, merely a matter of 
speculation; yet, as we have stated, in 
consequence of the apparent simplicity 
of the theory, it received very great 
support from the philosophers of the time, 
and contributed much to retard the pro- 
gres8 Of the true theory of combustion. 
Lavosier, the French chemist, perceiving 
that bodies would not burn when de- 
prived of the atmosphere, was induced to 
undertake a series of experiments, from 
which he was led to conclude, that com- 
bustion is the consequence of the union of 
oxygen with a combustible body: and 
that, unless oxygen were present, neither 
the ordinary process of combustion, nor 
the production of flame, could take place. 
With this theory, it was easy to explain 
why the atmosphere was necessary for the 
performance of the process: the atmos- 
phere contains oxygen, and this oxygen it 
is that unites with the substance that is 
burnt. Lavosier accordingly examined 
the air in which a taper had been burnt, 
and found that it differed materially from 
the ordinary atmosphere; its oxygen had 
disappeared: and it would not support 
flame. Upon analising the air, it was 
found to consist of carbonic acid and ni- 
trogen ; and it was, therefore, evident that 
the oxygen of the air had combined with 
the carbonic of the candle, and that the 
nitrogen had not been changed. With 
some other modifications, Lavosier's the- 
ory is now generally received as correct, 
but there are still many difficulties to be 
explained, 

Whenever the temperature of any sub- 
stance is raised beyond a certain point, it 
becomes luminous. Thus iron, after re- 
maining in the furnace for a certain time, 
is heated to whiteness, and affords light 
the same as any common combustible sub- 
stance when ignited. The effect is in 
consequence of the powerful chemical 
action that takes place, between the 
oxygen Of theair and the iron, by which 
the latter is converted into an oxide. It is 
well known, that the affinity of any sub- 
stance for another is increased by the tem- 
perature of either of them being raised, 
and the aflinity of the iron for the oxygen, 
which was not apparent while the iron 
remained cold, is called into active opera- 
tion when the iron is heated. That this is 
the cause of the production of light during 
the oxidation of the metal may be found 
by the fullowing experiment :—Let a short 
earthenware tube be filled with a coil of 
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iron wire, the weight of which has been ! 
previously ascertained. Let one extremity 
of this tube be connected with a bladder 
flled with oxygen gas, the weight of which 
is known; and let the other extremity be 
connected with a flacid bladder, the 
weight of which, including the air it соп. 
tains, is also known. Let the tube and 
its contents be raised to incandescence by 
the application of heat, and let the oxygen 
contained in the bladder be then forced 
through the tube in contact with the wire. 
The wire in this case will burn, and be 
rapidly oxidised, and the product will be 
oxide of iron. When this product is 
weighed, it will be found to be heavier 
than iron; and when the two bladders 
and their contents are weighed, they will 
be found to be lighter than before, by ex- 
actly the weight which the iron has 
gained ; the oxygen, therefore, which has 
been lost by the air contained in the blad- 
der, has been combined with the iron 
during the process of combustion. When 
the vapours of different substances enter 
into this combination with oxygen, they 
produce flame, the properties of which we 
shall describe in another paper. 


— — 
ELECTRICITY OF THE WATCH. 


To the Editor of the Penny Mechanic. 


StR,—A short time since, having acciden- 
tally cracked the glass of my watch, I 
was not a little surprised, a few davs 
after, when‘I drew it out hastily, to find 
that the little particles of dust, which had 
gained entrance through the crack, were 
hopping to and fro from the; glass to the 
face, and continued doing so for some se- 
conds. Knowing the cause, I immediately 
returned it to my fob, and again withdrew 
it hastily, and presented it to some frag- 
ments of thread and 'paper, which were 
near, and, as I had predicted, they were 
in a moment attracted. This is a source 
of electricity which must be obvious to 
every one; but I have never seen it no- 
ticed in any work on that science. The 
watch, from being kept warm, by the heat 
of the body, will be always found to act 
readily, and may in many cases be used 
as a substitute for wax or glass tube, 
in some of the minor experiments : and, 
from this circumstance, I imagined that 
it might be of some value to those of vour 
readers who, like myself, are fond of this 
branch of study ; and, as it ad.is another 
to the many instances of the development 
of that fluid, міса is so materially con- 
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cerned in the phenomena of the universe, 
you may, on this account, perhaps, deem 
it worthy of a place in your small, though 
useful publication. 
I remain, your's, &c. 
J. T. 


— 
CURIOUS EXPERIMENT. 


Tuis is a curious philosophical paradox, 
and illustrates, in a striking manner, the 
reason that safety-valves to steam-engine 
boilers, though constructed on apparently 
simple principles, do not admit of the 
egress of the surplus steam when required. 
cis a glass tube of small bore, at one end 
of which is the card в, perfectly smooth, 
and through a hole in the centre of 
which the tube is inserted (but not 
otherwise fixed), 4 is another card of the 
same shape and size, and also perfectly 
level and smooth: upon blowing outward 
through the tube, just as a volume of 
steam would escape from the boiler, & 
contrary eflect is produced to that which 
would be expected, namelv, the upper 
card A, instead of being blown off, actu- 
ally adheres closely to the under one, and 
the stronger the current of air urged 
through the tube, so the card remains 
more firmly attached. 


The rationale of this paradox is this, that 
the current of air divides itself into two 
parts, against the upper card, as repre- 
sented at D D, leaving a vacuum between 
them, immediately over the orifice of the 
tube; thus, it will readily be perceived, 
the pressure of the atmosphere above the 
card presses it down closely; the card 
may even be lifted off the table, by sim- 
ply blowing through the tube. The theory 
of this practice long puzzled the philoso- 
phers of twenty years ago, to whom the 
experiment was well known, and any one 
of the readers of this Mazagine may try 
it for himself, with a short piece of ba- 
rometer tube. BRACK, 
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Chlorine.—Chlofine is a gas of a green- 
ish colour. It may be prepared by mixing 
muriate of soda (a common sea salt) with 
three quarters its weight of black oxide 
of manganese,and introducing them intoa 
retort, or Florence oil flask, and pouring 
on sulphuric acid, equal to the weight of 


salt, diluted with its own weight of water; 


and may be collected over warm water, 
though in as small a quantity to prevent 


waste, as that element absorbs twice its 
bulk of the gas when cold, which is called 
chlorine water. The rationale is simple 


but striking. Muriate of soda is com- 


posed of chlorine, hydrogen, and oxygen, 
combined to a metallic base called so- 
dium, but which oxygen, having such a 
powerful affinity for the sodium, in this 
case it cannot be separate from it, but 
combines with, and converts it into an 
oxide, commonly known as soda, and 
allows the other two gases, chlorine and 
hydrogen, to quit it, which forms muriatic 
acid gas. Now, it is evident, if we re- 
quire chlorine, we must employ some 
body that will combine with the hydrogen 
of the muriatic acid, and allow the chlo- 
rine to pass off. This being the case, we 
use manganese, which generates oxygen, 
and combines with the hydrogen, forming 
water, and thus allowing the chlorine to 
escape. The singular property of this 
gas is, that it does not change vegetable 
blues as an acid would ; but if a vegetable 
colour is allowed to remain in some chlo- 
rine water for a short time, the whole 
will be colourless. It has also the pro- 
perty of settiug the mettles on fire, when 
introduced into a jar filled with the gas. 
It combines with oxygen, hydrogen, car- 
bon and nitrogen, which forms a combus- 
tible compound. 
C. PARKE. 


Lender Брок с 


QUERIES. 
To the Editor of the Penny Mechanic. 


Sir, —I shall feel much obliged if any of your Cor. 
respondents will, through the medium of your valu. 
abl» periodical, give me the particulars of the Isling. 
ton Literary and Scientific Association, in a similar 
manner to that in which you lately noticed the Mil. 
ton.strect Institution. Yours truly, А.В. 


Sir, —1 should be glad to know, from any of your 
scientific Correspondents, where I can purchase the 
best practical work on Chemistry. . HILTON. 


Sir, — You will much oblige me giving insertion 
to the following queries in your valuable little jour- 
nal :— Which are the best works оп the sciences of 
Mineralogy, Botany, and Entomology; I should pre- 
fer those works on the above Subjects that treat of 
classification and the forming of collections, having 
in my possession a great number of valuable speci- 
mens, And having an opportunity of increasing that 
number to an almost unlimited extent, 1 think that 
my leisure hours cannot be more agreeably employed 
than in this arrangement. Crowe. 


Sir —“ J. L.“ would render an additional benefit to 
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the public, if he would state, through the medium of 
your publication, where the inventor of the “appa- 
ratus for preventing horses running away,” is to be 
found, or his invention seen. H. H. 
Sir.— I should feel greatly indebted if you or any 
of your Correspondents cou!d acquaint me with the 
colours or acids used fcr obtaining a white pattern on 
a black ground, in calico printing, or refer me to any 
work on the subject, where I might obtain the re. 
quired information, B. 


Sta,—Can you or any of the numerous readers of 
your invaluable Magazine explain to me, the best 
mode of protecting the engraving upon a die while 
hardening it ? 

Yours, &c. 
An Amateur Die.Sinker. 


Sra,— Will any of your Correspondents furnish mo 
with & full and explicit plan for the erection of a Gal. 
vanic . One of more power and larger dimen- 
sions than the Galvanic Pile described in your last 
Volume, Or if not within the reach of a mechanic, 
to where a plain one can be and at what 


cost ў 
A MiLTONIAX. 
— КЕШЕМ» 


ANSWERS TO QUERIES. 
To the Editor of the Penny Mechanic. 


Sir.—I beg leave to Inform your Correspondent in 
No. x ps I һауе two electrical machines to dis. 
pose о ne with medical apparatus, packed in a 
box ; the other not packed, and imperfect. 

Your s, «с. 
І Joan Оовѕои. 

54, Newington Causeway, : 

[N.B —Our Correspondent has favoured us with 
the price: but the insertion of it would have sub- 
jected us to the advertisement duty.] 


“J. Hilton.“ — Shooting stars are supposed by many 
astronomers to be opaque bodies revolving about the 
sun, but sometimes approaching very near our earth. 
A great difference of opinion cxista with respect to 
metcoric stars, some writers asserting that they are 
projected from volcanic mountains in the moon, and 
coming within the attraction of our earth, fall on its 
surface. (See No. 10, Penny Mechanic.) 


We know of no better person for restoring the 
hair, than Mr. Rowland, «f Hatton. Garden. 


— —— ! 
TO CORRESPONDENTS. 


— 


Our Corresnondent James, must bear im mind 
that Uf the flanges of the wheels were made deeper, 
the raels must stand higher than they do at present, 
being thus deprived of support, they would oscillate 
10 much, that there would be great danger of their 
being stratned off the sleepers. 

Received J. Hilton's Fountamn; also his Watch 
Alarm. We have already given our readers the 
choice Qf five or siz of the latter: (f we trouble 
them with many more, we fear we shall raffle their 
tempers, if not alarm them altogether. 

If the Secretary of the Milton Institution witi Ja- 
vour us with a fresh list af Lectures, they will be 
inserted as usual. Also, any of the other Literary 
and Scientific Societies in the Metropolis. 

Received “A Subscriber," “A Real Fricnd," 
S. T7. F. Z..” дс. $c. 


London : Printed at the Holloway Press, by D. A. 
DovpxEv ; where all Communications are to be 
addressed (post paid); published by Вкасии, 
Holywell-street, Strand; and may be had of al) 
Booksellers. 
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GRINDFRS’ PROTECTOR. 

To the Editor of the Penny MECHANIC. 
бін,--І have taken the liberty to send for 
your inspection the plan I propose to pre- 
vent the bad effect produced on persons 
employed in the grinding. My plan is 
simply to place on the same shaft with the 
Stone, a groove-wheel for a band, to con- 
nect with another groove wheel, to be 
smaller, and on the shaft with thc small 
groove-wheel to be a fan-wheel, to force 
fresh air up to the stone; there being a 
partition to form a passage the width of 
the stone and the fan- wheel ; the air being 
conveyed by means of a iron plate made 
in such manner, that by raising it up it 
will convey the air up to the most con- 
venient part of the stone. - Over the stone 
is to be a passage to carry off the dust, 
anda plate to act on a joint, so that as the 
stone may wear, the clearing-plate may 
be lowcred, care being taken to keep the 
end of it as near as possible to the stone, 
without touching, and having the stone 
enclosed as near as it can to prevent any 
of the dust passing round with it. The 
fan whecl may be near the stone, or at 
the opposite side of the shop ; but where- 
everthe entrance may be that is to convey 
the air forthe fan-wheel toacton, it should 
be carefully selected in such position that 
the dust from the work may not be drawn 
in again. Indeed,I consider that the dust 
should, after passing a convenient dis- 
tance from the stone, be acted on by a 
Shower of water, and by that means it 
would be prevented from injuring persons 
who may live in the neighbourhood. 1t 
would be easily managed where there is a 
supply of water, by having a cistern to 
supply a trunk, with a plateat the bottom, 
well perforated with small holes; the cis- 
tern being at asuitable elevation. Should 
there be a high-pressure engine on the pre- 
mises, the waste steam, after escaping, 
should be conveyed to operate on the dust. 
Magnets might be placed to prevent the 
small particles of steel that may be thrown 
towards the workman, but that will not 
prevent the dust being drawn in with the 
breaking. 

I remain yours, &c. T. L. M. 

Descrirtion—Fic. 1.—1, fan wheel; 2, 
groove do ; 3, band leading from 6 ; 4, air 
passage from fan wheel to grindstone ; 5, 
to be a sliding tunnel on the top of the air 
passage to raise or lower at pleasure ; 6, 
groove wheel on the same shaft as grind- 
stone for the band connecting with the 
groove wheel on the sbaft with fan wheel ; 
7, grindstone ; 8, air passage over stone; 
9, a plate to raise or lower, as may be re- 
quircd for the size of the stone, the end of 


it to be as near as possible, without touch- 
ing, to convey the dust, off up No. 8. 

Fic. 2—a, grindstone; b, groove wheel; 
c, shaft. 

Fio. 3—d, fan wheel; f, groove wheel; 
o, shaft. 

[Our correspondent is far too bashful in 
the remarks contained in his private letter. 
Did we notsay atthe starting of this pub- 
lication that it should be open to the com- 
munications of mechanics, let their style 
of writing be ever so inferior? With re- 
gard to the fear of having his inventions 
pirated by making them known in our 
Magazine, we can only refer him to the 
opinions given by our worthy correspond- 
ent Q. E. D. on that subject, a few num- 
bers back. If he should complete the 
model of his improved engine, and send 
it to us (or a drawing of it) with full par- 
ticulars, it shall be inserted.] 


DISTILLATION OF SEA-W ATER. 
To the Editor of the PENNY MECHANIC. 


Sir,—As you have before noticed the 
distillation of sea-water, perhaps the fol- 
lowing account may not be uninteresting. 
It was read before the Royal Society on 
April 13, 1758, and was written by Capt. 
W. Chapman, who, ona voyag eto Russia 
in the Sept. previous, fearing hia stock of 
water might not hold out, resolved to the 
undermentioned ingenious plan to obtain 
it. The Captain says, * I was nota stran- 
ger to Appleby's method ; I had also a 
pamphlet wrote by Dr. Butler, iutituled, 
* An easy method of procuring fresh water 
at sea, and I imagined that soap might 
supply the place of capital lees, mentioned 
by him." The Captain having no still 
on board, had one constructed in the fol- 
lowing manner, which may not be lost on 
some of your correspondents, who wish to 
obtain a cheap still. “I now set myself 
to work, to contrive a still,and ordered an 
old pitch-pot, that held about ten quarts 
to be made clean; my carpenter, by my 
direction, fitted to ita cover of fir deal, 
about 2 inches thick, very close, so that it 
was easily made tight by luting it with 
paste. We had a hole through the cover 
in which was fixed a pipe nearly perpen- 
dicular. This I cali the sti ; it was 
bored with an auger of 14 inches diame- 
ter to within 3 inches of the top or extre- 
mity where it was left solid. We made a 
hole in this, towards the upper part of its 
cavity (with a proper augle) to receive a 
long wooden pipe, which we fixedtherein, 
to descend to the tube in which the worm 
should be placed. Here, again, I was at 
a loss ; for we had no lead pipe, nor any 
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the Captain treated them to a * capital 
bowl of punch” made 
water. 


sheet lead on board. I thought, if I could 
contrive a straight pipe to go through a 
large cask of cold water, it might answer 
the end of a worm. We then cutapewter 
dish and made a pipe 2 feet long, and at 
three or four trials, we made it quite tight. 
We bored a hole through a cask, with a 
proper descent, in which we fixed the pew- 
ter pipe, and making both holes in the 
cask tight, filled it with sea-water, the 
pipe stuck without the cask 3 inches on 
each side. Having now got my appara- 
tus in readiness, I put 7 qts. of sea-water, 
and 1 oz. of soap, into my pot, and set it 
on the fire. The cover was kept from ris- 
ing by a prop of wood at the bow. We 
fixed on the head, and into it the long 
wooden pipe above mentioned, which was 
wide enough to receive the end of the 
pewter one into its cavity. We easily 
made the joint tight. (How is not men- 
tioned.) 
a 


е е е ә 


As вооп ав the pot boiled, the water be- 
gan to run,and in 28 minutes, I got aquart 
of fresh water, I tried it with a hydrome- 
ter, and found it as light as river-water, 
but it had a rank oily taste, which I ima- 
gine was given it by the soap. The taste 
diminished considerably in two or three 
days, but not so as to make it quite palat- 
able. Our sbeep and fowls drank this 
water greedily, without any ill effects. 
We constantly kept our still at work, and 
got a gallon of water every two hours." 

The Captain then endeavoured to find 
out some method by which the water might 
be rendered more palatable, and read at- 
tentively the pamphlet mentioned above, 
more especially, a quotation from Sir R. 
Hawkin's voyage, who, “ with four billets 
distilled a hogshead of water, wholesome 
and nourishing.” As the quotation made 
no mention of the manner in which the 
billets were to be used, the Captain was 
puzzled, and at length hit upon the ex- 
pedient of reducing them to ashes, and 
putting the ashes into the water. This 
was no sooner thought of than done, and 
to use the Captains words, ** the result 
answered my expectations, the water came 
off bright and transparent, with an agree- 
able pungent taste, which at first I thought 
was occasioned by the ashes, but after- 
wards was convinced it received from the 
resin or turpentine in the pot or pipes at- 
tached to it." The Captain was thus re- 
lieved from all apprehension as to a scar- 
city of water by his own ingenuity and 


rseverance,and on his arrivalat Shields, 


invited several of his friends to taste the 


water, and they considered it ** nothing 


inferior” to spring water ; and afterwards 


trifle, 
water into fresh, no ship should sail with- 
out one. 
bers of our gallant scamen might, perhaps, 
have been saved from that most dreadful 
of all deaths—thirst. 
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with some of the 


If a still, the expense of which is a mere 
can thus be used to convert sea- 


Had this been attended to, num- 


I am, &c. 
J. F. S. 


—— 
GREAT WESTERN RAILWAY. 


WE hear that the line is completely form- 
ed from Paddington to Maidenhead, with 
the exception of about six miles, which 
has the ballast on the spot ready forbeing 
put on. 
at Paddington is not under the railway, 
nor does it interfere with it ; but under a 
new road made by the company in lieu of 
a turnpike road. We understand it was 
built under the direction, 
laid down by the Court of Sewers. The 
figure was certainly bad. It consisted of 
a circle with its lower part cut off. From 
the excessive pressure of the superincum- 
bent embankment on the extremities of the 
circle, these probably sunk, and the chord 
burst up in the middle from the resistance 
of the sub-soil, which was also accom- 
panied with a similar burst inwards of the 
sides of the arch. We 
head-quarters, and have been assured that 
not the least apprehension is entertained 
of the slip at Hanwell, mentioned in our 
last, delaying the 
The company intended to borrow 800,000/., 
as permitted by Parliament, to complete 
the works. 


The culvert which has given way 


and from a plan 


have inquired at 


opening of the railway. 


D md 


SECOND SECTION. —MAIDENHEAD ТО READING, 


(123 MiLEs.) 


The works on this portion of the line, al- 
though considerably advanced, are not, of 


course, in so forward a state as those be- 
tween London and Maidenhead, as the 
natare of the earth-work is very different. 
The Directors, we believe, do not antici- 
pate that this section can be opened so 
far as Twyford (four miles from Reading) 
until July next, and to the town of Read- 
ing itself in the following autumn. The 
progress, however, already made, would, 
we think, justify the expectation of ara- 
ther earlier completion of this section of 
the line. 

The bridge over the Thames at Maiden- 
head, from which we now start, is to be 
of two arches, and constructed of brick, 
(of 120 span cach.) The abutments are 


164 THE PENNY 


all raised above the water line, the cen- 
terings of both arches nearly fixed, and 
geveral courses of brick-work laid on the 
western arch. The land arches on both 
sides are turned, and the brick-work ge- 
nerally is in a forward state. The plank 
walls are also carried up to receive the 
embankment, wbich already reaches it on 
the eastern side, andina few days will be 
quite finished. 

The entire distance between Maiden- 
head and Reading is divided into contracts 
of nearly equal length, and a locomotive 
engine is employed on each of them in 
forming the embankments. 

» From the Thames-bridge approaches 
(which terminate at 22 miles 70 chains 
trom London), an embankment proceeds 
westwards for upwards of a mile, vary- 
ing in depth from 35 to 20 feet and less. 
About two-thirds of this (the furthest 
from the bridge) is finished, as are two 
bridges by which it passes over roads to 
Bray. From this embankment a fine view 
is obtained of a richly-wooded country, 
with Windsor Castle towering proudly in 
the horizon. A finished cutting succeeds, 
of about half a mile long, in its greatest 
depth 18 feet, and averaging about 12 feet. 
The soil is gravel, mixed with sand and 
flints, and at the westend we get into the 
chalk, whieh overlying the gravel, &c., 
in the embankments hereabout, give them 
the appearance of long mounds of chalk. 

We next come to an embankment of a 
quarter of a mile, also completed, averag- 
ing about 9 feet in depth, and passing by 
a bridge over the road to Boyne Hill.— 
This is followed by a cutting of nearly a 
mile in the chalk, its greatest depth 20 
feet, average 11 feet, and crossed by a 
bridge, carrying a road to Bray. 

An embankment succeeds of a quarter 
of a mile in length, and from 20 to 11 feet 
in depth, which is also finished, as well as 
a bridge for another road to Bray, at its 
western extremity. From this we enter 
a cutting of about 3 miles in length, in its 
greatest depth 31 feet, average about 15 
feet, through the parishes of Waltham St. 
Lawrence and White Waltham. About 
three-quarters of a mile of this cutting 
is finished, and a long gully is opened 
through the chalk for half a mile further, 
the sides being quite perpendicular. After 
this, for about a mile, the ground is not 
opened, but the cutting is partially re- 
sumed as we approach the western end, 
where the full depth is reached, and we 
come out into the open country upon an 
embankment, averaging 8 feet in depth, 
and extending about half a mile. 1t is 
completed for about two-thirds of its 
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length, nearly up to the Ruscombe Road, 

which divides the two contracts, and 

which is to be crossed by a bridge, now 

in course of erection. Beyond this the 

embankment is continued for a quarter of 
a mile, and we then enter a cutting of 
three-quarters of a mile in length, averag- 
ing 25 feet in depth, upon which a con- 
siderable force is working from both ends. 
At its western extremity we cross the road 
to Twyford (304 miles from London), the 
village lying close on the north side of the 
line. The cutting here, which is in gravel 
and clay, is crossed by a handsome bridge, 
of which the piers are finished. A little 
further on, a fine open view is obtaine 1 of 
the Loddon valley, from the embankment 
which follows, of upwards of a mile in 
length, and 20 feet average depth. About 
a quarter of amile of this is completed up 
to the river Slade, being first carried over 
New Moor Stream by a very neat two- 
arched bridge, parallel to which, and on 
either side of it, two roads are carried 
upon low arches over the same stream. 
The bridge over the Slade consists of three 
land arches, and four as a water-way, all 
of which are nearly completed. It is of 
red brick, the arches circular, with stone 
quoins to the piers. A little further on 
the piers and flank walls are raised for 
a three-arched bridge, crossing another 
stream, and we soon after reach the Lod- 
don river, a beautiful fresh stream. This 
will be crossed by a bridge, having five 
arches fur the water-way, and two land 
arches, the piers for all being brought up 
to the spring of the arches. In construc- 
tion it resembles that over the Slade. 
From hence the embankment is being 
formed for about a quarter of a mile, up 
to the road to Whistley-green, in Sonning 
parish, which is crussed by a skew bridge 
of fine dimensions. From this point a 
finished embankment carries on the line 
for a quarter of a mile, till we reach the 
high ground in Sonning, through which it 
was at first intended to tunnel, but the line 
will now be carried in deep cutting. This 
extends in length about one mile and 
threc-quarters, and may average from 30 
to 35 feet in depth. At the east-end, 
about half a mile is under hand, and about 

the same length at the west-end, where 

the London road passes over the cutting, 

a little beyond the thirty-third mile. On 

leaving this cutting, the view of Reading, 

Holme Park, and the adjacent country, 

with the Thames and Kennet rivers flow- 

ing through the plain, is very striking, 

and much interest is excited by the great 

activity shown in pusbing on the works 

at this spot. 
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From hence the line proceeds towards 

Reading, upon an embankment of three 
quarters of a mile in length, and averaging 
about fourteen feet in depth, which is com- 
pleted. A short cutting succeeds of about 
eight chains in length, and varying from 
one to three feet in depth, passing which 
we come upon another embankment, carry- 
ing the line across the Kennet River and 
beyond Reading, and being about one 
mile and a quarter in length to the Caver- 
sham-road, where the contract terminates. 
This embankment is of a nearly uniform 
depth of about twenty-two feet, and about 
one-third of it remains to be completed to 
the Caversham-road. 

A temporary bridge is thrown over the 
Kennet, by which the embankment is car- 
ried forward. The abutments for the per- 
manent bridge are raised above the water- 
line, and the construction of the bridge 
rapidly advancing. This river is crossed 
a little south of its junction with the 
Thames, into which the Kennet falls near- 
ly at right angles. 

The crossing of the Caversham-road 
being about half a mile beyond the point 
nearest to the town of Reading itself, the 
station of the Company will probably be 
fixed in a meadow to the north of Friar- 
Street, whence the best access to the town 
will be obtained by a direct opening into 
the centre of that street. This would 
afford the most convenient thoroughfare, 
not only for the market-place, but also for 
all the principal streets, and would not be 
liable to any interruptions upon the mar- 
ket and fair days, which occasion a very 
large crowd in all directions about the 
Forbury and the Market-place. 

Between Maidenhead and Reading, the 
number of bridges passing over or under 
the railway is thirty, of which nine'een 
are finished or in course of construction, 
including seven over rivers and streams. 
The remaining eleven are all road bridges, 
and easy of execution. They will all be 
constructed of red brick, with semi-ellipti- 
cal arches.— Railway Magazine. 


— — 
MUTUAL INSTRUCTION SOCIETY, 
No. 16, Great TowER STREET. 
Established January 1836. 


Tue object of this Society is to promote 
the Moral and Intellectual improvement 
of its Members by means of Essays, Lec- 
tures, Discussions, and Conversations on 
all subjects. 

The Subscription of one Shilling per 
Quarter constitutes a Member (subject to 
the approval of a majority of the Members 
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at any Meeting night) and entitles him or 
her to the use of a Library consisting of 
Five Hundred Volumes; in addition to 
which there are Classes formed for the 
study of the following subjects, viz. 
Mechanics and Mathematics, 

Tuesday evening at 8 o'clock. 
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Botany.....Tuesday do. at} past 8 
Latin......Thursday do. at7 o'clock. 
Geology....Thursday do. at8 do. 
Writing....Thursday do. at8 do. 
Chymistry.. Friday do. at} past 8 


Persons wishing to become a Member 
are to apply to Mr. J. Thorne, the Secre- 
tary, on any of the evenings of meeting. 

Each Member is entitled to introduce a 
friend on each evening of meeting, which 
takes place every Monday evening at 8 
o'clock ; when a Lecture or Essay is de- 
livered, or a Question opened for discus- 
sion ; and also on Wednesday evenings, 
when the subject of Monday, if adjourned, 
is resumed, but when there is no adjourned 
subject, the Society meet for reading and 
conversation, 


— n— 
THE FORMATION OF MOULD. 


AT the meeting of the Geological So- 
ciety. Nov. 1, C. D. Darwin, Esq., F.G.S, 
read a paper “ Оп the Formation of 
Mould." The author commenced by re- 
marking on the two most striking charac- 
ters, by which the superficial layer of 
vegetable mould is distinguished. These 
are, its nearly homogenous nature, al- 
though overlying different kinds of sub- 
soil, and the uniform fineness of its parti- 
cles. This may be well observed in any 
gravelly country, where, although in a 
ploughed field, a large proportion of the 
soil consists of small stones, yet in old 
pasture land not a single pebble will be 
found within some inches of the surface. 
The author's attention was called to this 
interesting subject, by Mr. Wedgwood, 
of Maer Hall, in Staffordshire, who 
showed him several fields, some of which 
a few yenrs before had been covered with 
lime, and others with burnt marl and cin- 
ders. These substances in every case 
were now buried to the depth of some 
inches beneath the turf, as was ascertained 
by a careful examination of the several 
fields ; and Mr. Darwin stated, that the 
appearance in all cases was as if the frag- 
ments had, as the farmers believe, worked 
themselves down. But it did not appear 
to him at all possible, thateither the pow- 
dered lime or the fragments of burnt marl 
and the pebbles, could sink through com- 


156 THE PENNY MECHANIC. 


pact earth to some inches beneath the 
surface. Nor is it probable that the decay 
of the grass, although adding to the sur- 
face of some of the constituent parts of 
the mould, should separate in so short a 
time the fine, from the coarse earth, and 
accumulate the former on those objects, 
which had so lately been strewed on the 
surface. Mr. Darwin had also observed 
near towns, in apparently unploughed 
fields, pieces of pottery and bones some 
inches below the surface. So on the moun- 
tains of Chili, he had been perplexed by 
marine elevated shells, covered by earth, 
in situations where rain could not have 
washed it on them. 

The explanation which occurred to Mr. 
Wedgwood of these phenomena, Mr. 
Darwin does not doubt to be the correct 
one: namely, that the whole is due to the 
digestive process, by which the common 
earth-worm is supported. On carefully 
examining between the blades of grass in 
the fields where the observations had been 
made, the author found that there was 
scarcely a space of two inches square, 
without a little heap of the cylindrical 
castings of worms. It is well known, 
that worms in their excavations swallow 
earthly matter, and having separated the 
serviceable portion, eject, at the mouth of 
their burrows, the remainder іп little in- 
testine shaped heaps; hence the fine par- 
ticles are brought to the surface, and the 
cinders, burnt marl, or powdered lime, 
would by degrees be undermined, and 
eventually become covered by what was 
previously the underlying earth. In a 
field on which cinders had been spread 
only half a year before, Mr. Darwin ac- 
tually saw the castings of the worms 
heaped on the smaller fragments. 

On the above hypothesis, the great ad- 
vantage of old pasture Jand, which far- 
mers are always averse to break up, is 
explained: for the worms must require a 
considerable length of time to prepare a 
thick stratum of mould, by thoroughly 
mingling the original constituent parts of 
the soil, as well as the manures added by 
man. The author observes, that the di- 
gestive process of animals is a geological 
power of greater extent than might at 
first be imagined. In recent coral forma- 
tions, the quantity of stone converted into 
the most impalpable mud, by the excava- 
tions of boring shells, and of nerideous 
animals, must be very great. Numerous 
large fish (of the genus Sparus) likewisc 
subsist by browsing on the living branches 
of coral. Mr. Darwin believes, that large 
portions of the chalk of Europe have been 
produced from coral, by the digestive ac- 


tion of marine animals, in the same manner 
as mould has been prepared by the same 
process on disintegrated rock. 


An Enormous Nope. We were grati- 
fied lately with a sight of a taper flat 
rope of a pair manufactured by Messrs. 
Peter Taylor and Co. of Hollinwood, near 
Manchester, by steam power, in one 
length without a splicing, and tapering 
gradually from 8) to 54 inches in breadth ; 
each rope we understood to be 390 fa- 
thoms in length, or say length of the pair 
1200 yards, and weighing together cousi- 
derably more than nine tons. Although 
the dimensions and weight of these flat 
ropes appear go excessive, yet we are as- 
sured that round ropes for railways are 
frequently made at the same manufactory 
far excceding these in weight and size, 
and that if required the proprietors will 
engage to supply round rope of almost 
any length whatever without a splicing; 
of round rope ten or twenty tons would be 
no object. This is said to be the largestof 
the description in the annals of rope 
making. The value of this pair of ropes, 
according to the rate formerly charged by 
Mr. Curr, the original patentee, would 
amount to upwards of 1500/.; whercas at 
the price now charged by Messrs. Peter 
Taylor and Co., the value is only about 
one-third of this amount. We believe that 
until very recently the manufacture of 
heavy ropes has been principally confined 
to the neighbourhood of Sunderland and 
Newcastle-on-Tyne, where they were for- 
merly, and we believe are still occasion- 
ally, manufactured for this neighbourhood. 
In this respect the order of things appears 
likely to be reversed, the ropes to which 
we allude manufactured near Manchester 
being for the celebrated Monkswearmouth 
colliery, belonging to Messrs. Pemberton, 
near Sunderland. 

Constitution of the Diamond.—Sir David 
Brewster, while pursuing some of his 
beautiful experiments on light with Dia- 
mond lenses, found that the stone was 
variegated with lines of unequal structure 
and refraction. These lines appeared to 
be parallel, and running quite across the 
side. From this appearance, Sir David 
has been led to suppose that the Diamond 
ша vegetable substance. It is stated that 
a coal is vegetable, there is but little doubt 
the Diamond is also. It is a pure crystal 
of carbon, and nothing but the process of 
its crystallization canexplain the property 
above described. 

Ink.—The best material for dilating 
ink that has become too thick for use is, 
a strong decoction of coffee. 
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CHEAP BLOW-PIPE. 


— 


To the Editor of the PENNY MECHANIC. 


and, consequently, keeps up a continual 
pressure through the jet c: H H are two 
holes made through the board, to allow 
the air to pass through, as the water 
rises and falls. 
I remain, Sir, your's, &c. 
A Youxc MECHANIC. 


Sm. —I have sent you a drawing and de- 
scription of a cheap blow-pipe, which 
may, perhaps, prove useful to some of 
your readers :—A A, fig. 1, is a large flower- 


— 
pot, with an inverted one, B, placed inside ON THE ELEMENTS. 
Fic. 1. No 1. 
OXYCEN. 


Tuis element was discovered by Priestley 
in 1774, and by Schule in the year follow- 
ing, without previous knowledge of tbe 
discovery ; it was by them termed vital 
air, from its properties of supporting life 
combustion. Oxygen exists in our atmo- 
sphere in the proportion of 8 to 2S of 
nitrogen, and in water 8 to 9 of hydrogen, 
(its combining proportion being always 
8.) 1t exists in the acids, the alkalies, 
and is found combined with metals, animal 
and vegetable substances. 

Oxygen does not exist pure in nature; 
and, therefore, it is obtained by the che- 
mist from some of its compounds—as from 
the peroxide of manganese, from chlorate 
of potassci by heat, or from water, by gal- 
vanic electricity. For chemical experi- 
ments, it is best to obtain it from chlorate 
of potass, that from manganese not being 
sufficiently pure, and it being too tedious 
a process to obtain much by galvanic 
elretricity. 

The specific gravity of oxygen is 1-111. 
Water absorbs it very slowly, and in a 
small quantity, 100 cubic inches of water 
only absorbing three of the gas. Oxygen 
is particularly distinguished by its power 
of supporting combustion, all inflamma- 
ble substances burning brilliantly in it, 
and form compeunds with it. 

APOLLO CHEMICUS. 


— 


Preservation of Vegetables.—M. d' Fau- 
bonne prepared a case in such a manner as 
entirely to exclude the air ; he then mixed 
potter's clay aud cow's dung together, 
with water enough to render them liquid ; 
with this he covered the stems of some 
young trees which he wished to convey to- 
the Mauritius, and in which he also steep- 
ed the roots; he then covered them with 
common moss, and filled up all the inter- 
stices with straw. He closed the case 
hermetically ; and when it was opened at 
the end of the voyage, not only were the 
trees alive, but bearing both leaves and 
blossoms. 


of it, which has pieces chipped out at the 
bottom, to allow the water to pass freely 
from one into the other; the hole in the 
bottom of the large flower-pot is stopped 
up with a cork, to make it water-tight, 
aad the hole in the small one serves to 
fix the blow-pspe jet opposite the candle 
or lamp р; z is a piece of pewter-pipe for 
the operator to blow through. 

c 6, fig. 2, represents the piece of turned 
wood to fit in the top, which serves to 
support the lamp D; te keep the flower- 


Fie. 2. 


pot э steady, and also to fix the pipe E; 
the action, it will be seen, is very simple; 
by blowing through the pipe E, it expels 
the water which rises in the outer vessel, 
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Curious and Simple Electrical Experi- | 8im,—1 should feel obliged if any of your imdi. 
ments.—Procure a glass tube, of about 8 | procuring га would inform me of the best method of 
; A 3 Procuring oxygen gas; also, that of chlorine. 
inches long, and about half an inch in dia- 


Your's, &c. 
meter ; rub it briskly in your hand, (which С Tarun 
must be warm and dry) then present your == 

knuckle to several Parts of the tube one 

after another, and sparks may be elicited, ANSWERS TO QUERIES. 
accompanied with a slight sensation of To the Editor of the Penny Mechanic. 


pain, To obtain a white pattern on a black ground... D 


а piece of white calico in a cold solution of sulphate 
t to 


the tumbler put a small iron waiter; then 


while the printed figures will remain beautifully 
white, "This experiment shows the cff.ct of acids in 
discharging urs. 


pot 
i d f Iphate of iro ‚ а precipitate of Prussian 
things mode use o must not be damp, and | sulphate o n суа рге ap! 

Muriatio Acid.—This gas is prepared in 
the same manner as chlorine, with the ex- 
ception of using magnesia. Muriate of 
soda is introduced into the retort, and 


J. C. R. may colour his balloon flame red, by dis. 
solving a little muriate of strontian, in the spirits of 
by а little boracic 


Execrnox. 
е ко poured + Tr to the — ],»2-— 
weight of salt. ater absorbs this gas 
rapidly, which is muriatic acid, TO CORRESPONDENTS. 
— — we сап spare room for J. F. S's letter on Strikes 
. week, tt shall be inserted ; but we do not in. 
tend to keep чр a long controversy on the subject, 
QUERIES. as it to become tiring to the general reader. 


W. F. P.’s opinions on syphons shall be attended te 
Should any of our corr Aave chemical ар- 
paratus, жр уй books, &с., to dispose of, and 
publicity to the same through our Ma. 

gaxime, they must bear in mind, that, by giring thc 
price, tt becomes an advertisement, and uris 


To the Editor of the Penny Mechanic. 


SiR,— I should be glad if any of your readers would 
inform me the method of making Invisible Ink Р 


UBSCRIBER, 


although we s all be willing at an time to inser 
s чы be con. C. D. Thomas.” The article shall appear im a 
Sortnight at farthest. With regard to the sugecs- 
боп in the latter part Qf his letter, we beg to inform 


SIR,—Can апу of your Corr ndents inform me him that we have very Particular reasons for so 
2. 


where І can buy а good second. and magic-lantern, 
without slides; or, if they have one to dispose of 


themselves, жығы ney will let me know (per 
the price 


We have not received the papers on an “ Electrical 
Penny Mechanic) 


Telegraph,” alluded to 8% L.” 
Heceived Presque, A Friend, B. S. Kc. 
We beg W. H. White fo accept our thanks Jor the 


An Aspiring Mechanic ought to have Written to the 
inventor for the in ſur mation he requires. He 
] i š merely inserted the letter zent us, аз а favour. and 
s су podrical machine; if 60, where is it to be know nothing of the particulars Of the intention, 
A. K —We think his plan for a ғаға protector 


Sre, —“ J, Evans" cannot be in the habit of having would be too complicated ana expensive 10 be mo. 


Iron- work Cast, or he would not talk of 4s, or 58 for : . ° 
Casting an iron bottle from one used for holding id s аму KA сы 3 Mrd Mr. Hawthorn's 
Einger-beer. I saw one the other day, the casting of | P Ta ^ эрге and effective, 

which cost only 7d., intended for the samepurpose as | A Machinist.— The „aer оп steam-engine cranks 
th i shall appear short, y. 

China has our best thanks, 


Received A, M., G. A. Patterson, $c. 


mc . ааа, 


London: Printed at the Holloway Press, by D. A. 
Роормеү ; where all Communications arc to be 
addressed (post paid); published by Bracer, 
Holvwell.street, Strand; and may be had of ail 
Booksellers. 


Sin,— Having occasion for small pieces of marble, I 
should feel obliged if any of your correspondents 
would inform me, through the medium of your use. 
ful Magazine, how I can best cut and polish them. 
Also, how to clean and polish the various kinds of 
seashells, H. S. 
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LOCOMOTIVE ENGINES. 


То the Editor of the Penny Mechan c. 


Sir,—Although the exterior form of Rail- 
road engines is well known no doubt to 
most of your readers, the interior me- 
ebanism is generally but imperfectly un- 
derstood; 1 therefore send you the fol- 
lowing description of that form now most 
generally used. Figure 1 represents the 
interior of the common Rail-road engine. 
Fig. 2 is a section (longitudinal) of the 
boiler ; and fig. 3 represents an horizontal 
section of the bottom. The boiler consists 
of three parts viz., A, fire-box; B, water and 
steam chamber; and c, smoke-box. ‘lhe 
fire-box consists of a double casing of cast 
iron, in the interior of which the fire is 
made ; the space between thetwocasings is 
filled with water, and has two communi- 
cations with в, the water and steam cham- 
ber; one at the bottom, bv which it is 
supplied with water, and the other near 
the top, by which the heated water and 
steam pass to the water and steam chamber. 
the water and steam chamber n is a cylin- 
der of iron, about half an inch thick, 
through which a number of tubes run; the 
tubes are from 1 to 3 inches in diameter, 
aud from 40 to 120 in number. The 
smaller the tubes are, the greater the 
number. These tubes communicate with 
both the fire and smoke-boxes, and through 
them the heated air and gasses pass in 
their way to the chimney D; so that a 
large amount of surface is exposed to the 
action of the fire and heated air. ‘The 
engines are placed under the boiler. The 
cylinders are situated in the smoke-box, 
by which they are maintained at a high 
temperature. H,H, denote the cylinders. 
The pistons I I, work in guides KK. LL, 
represent the crank-rods, and м the 
cranked axle. The crank is seen in fig. 3, 
the other, from its position, is not visible. 
In figs. 1 and 2, that part of the smoke-box 
in which the cylinders are placed is 
marked z. Jn fig. 2 the fire-box, fire, 
water, and steain-chamber and smoke-box 
are seen, as also the air-tubes; the large 
tube is the one which supplies the engines 
with steam, and the short upright one in 
the smeke-box is the eduction pipe, out 
of which the steam which has worked the 
engines issues in a jet, and rushing up the 
chimney creates a vacuum therein, which 
causes a good draft to pass through the 
fire; E is a wire gauze cap on the chimney- 
top, to prevent the escape of the small 
pieces of burning fuel which the violent 
draft causes to ascend the flue; G G frame- 
work of engine. 

In some engines the cylinders are placed 
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by the side instead of under the boiler. 
Some engines have been made with 
upright cylinders, but as they do not an- 
swer so well as horizontal cylinders they 
are generally discarded. Engines answer- 
ing the above description cost about 
10007. pounds; and if kept at work, cost 
about 707. per month in repairs; they are 
from 20 to 50-horse power ; burn coke for 
fuel, which creates very little or no smoke. 
The barking heard, while an engine is in 
motion, is occasioned by the escape of the 
used steam from the chimney described. 
Yours, «с. C. D. THOMAS. 


— m 


PERPETUAL MOTION. 


PERPETUAL motion makers, though often 
great simpletons, are generally a worthy 
and deserving class (except those who 
conceal à moving power for the purpose 
of deception) and they are rendered still 
more interesting by the sufferings they 
endure, through the unfortunate prestige 
which so subjugates their understanding, 
that instead of riding their hobbies like 
other people, they allow their hobbies to 
ride them, driving them unmercifully 
through the deserts of imagination, where 
the admonishing voice of reason, is 
drowned in the uproar of follv and error. 

My present object is to repair the in- 
jury which the amiable, but utterlv mis- 
taken “G. P. P.“ has unintentionally in- 
flicted upon those truly unfortunate be- 
ings who are “wasting their energy in 
visionary pursuits, and filling their closets 
with skeletons of the deformed abortions 
of their incubus imagination.“ “€ G. P. P." 
says he shall live and die in the belief. 
But I am happy to say I entertain a more 
favourable opinion of his case; and I 
should feel both happy and proud, could I 
contribute in any way to that conversion 
which I have no doubt will ultimately be 
effected by his own good sense. Кесо!- 
lect the words of Casimir Perier. 
* L'homme absurd est celui qui ne change 
jamais.“ And I think I perceive some 
aptness for conversion in this phrase :— 
“To make it move it only wants a—— 
a „ you understand me! that I wish 
you to put to it.” I will do so;—it 
only wants a sufficient. knowledge of 
the nature and laws of motion, to under- 
stand that it is impossible. 

Hefore I proceed to combat the argu- 
ments of G. P. P." I have a little ac- 
count to settle with him in the name of 
what he calls the **slow coachmen." As 
Iam myself interested in the vindication 
of the principles which he thus denounces, 
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I propose, in fairness to both parties, to 
call in our old friend Phaedrus as umpire. 
He tells a story of a coachman driving a 
mule, when an impatient fly ordered the 
mule to quicken his pace; to whom the 
mule replied, ** I will not be guided by thy 
voice, Mister fly, but by the gentleman 
with a whip in the front seat, who knows 
better than either of us when to stop and 
when to go; 


aufer frivo'am insolentiam 
Nanque ubi strigandum est ct ubi currendum scio." 


I do not mean to са] “ G. P. P." a fly; 
if he think so, he may call me the mule, 
or anything else to balance the account. 

The sum of ** G. P. P.'s" argument, I 
understand to be this : modern discoveries 
have enabled usto accomplish many things 
which were formerly deemed impossible. 
Science is constantly bringing forth new 
wonders, and we have not yet so fully ex- 
plored the resources of nature as to be able 
о assign exact limits to its future achieve- 
ments. He therefore concludes that new 
combinatiens may, at some future time, 
produce the perpetual motion which phi. 
losophers now аїйгш to be impossible. 
This may appear plausible enough to su- 
perticial reasoners ; but when its defective 
logic is pointed out, it must share the fate 
which I hope is reserved fur all false doc- 
trine. 

Propositions are of three kinds; Ist, 
things which we know to be true; 2ud, 
things which we know to be false; 3rd, 
things upon which we cannot with cer- 
tainty decide. Now ** G. P. P." has only 
considered the Ist and the 3rd ; and as 
he caunot place his proposition in the Ist 
division, be transfers it, as a matter of 
course, to the 3rd; whereas it is amply 
demonstrated that it belongs to the 2ud. 
Everyone (except metaphysicians and 
idiots) must admit that we are acquainted 
with some facts which we know to be uni- 
versally aud certainly true: thus we 
know that the whole is greater than a 
part; that the three angles of a triangle 
are equal to two right angles; that the 
earth is a sphervid, and greater than the 
moon ; even ministers of state, upon most 
occasions so hard to convince, must ас- 
knowledge the truth of Milton's proposi- 
tion, The mind is its own place; and 
we know that if chords be drawn from 
any points in the circumference of a circle, 
to an extremity of the diameter which is 
perpendicular to the horison, the time of 
a body's descent down each of them will 
be equal to its perpendicular descent down 
the diameter. * None but metaphysicians, 


ә Thisis the key to my solution of the problem 
of ** Boz." 


and the other gentlemen before-men- 
tioned, will deny the truth of the first 
assertion; and though the last can only 
be understood by those who have some 
notion of mechanics, its truth is neverthe- 
less as satisfactorily proved, and equally 
certain. We also know that a pint mea- 
sure cannot contain two pints of liquid : 
that twenty horses cannot be distributed 
in five stables with an odd number in each 
stable; and we nre equally certain that no 
motion can be produced, or force exerted, 
by any means whatever, without a cor- 
responding and equal action in the oppo- 
site direction, which is equivalent to say- 
ing that no action of the parts of any sys- 
tem of bodies amongst themselves, can 
increase their whole aggregate quantity 
of motion; or in other words, motion 
may be altered, or transferred from one 
part of a system to another, but it cannot 
be increased without the action of some 
external force. If these facts are not 
equally manifest, the certainty of their 
truth is equally established ; and the or- 
thodoxy of their demonstration is not to 
be questioned, because Jack and Bob do 
not understand it. Motion is either the 
consequence of a force impressed upon a 
body, or the inherent inertia of matter 
which inclines & body to continue in any 
state of motion or quiescence imparted to 
it. Now inertia is not only an essential 
property of matter, but is identical with 
it; inertia is matter, as much as solidity, 
which in its ultimate analysis can only be 
designated the force of protrusion. In- 
ertia is invariable in every particle of 
matter under all circumstances: the dif- 
ferent momenta we distinguish in differ- 
ent velocities, are entirely relative, and 
no action in nature can alter the aggre- 
gate momentum, or motion in a given di- 
rection, of any system of bodies acting 
only upon each other; it is as impossible 
to communicate motion to a body, with- 
out taking the same quantity of motion 
from some other body, as it is to increase 
the quantity of matter in one body with- 
out taking from another. 

There are only two sources of mechani- 
cal power—gravity and electricity, neither 
of which produce any effect unless they 
approximate to a state of equilibrium. 
The notion of mechanical perpetual mo- 
tion is not derived from any mistaken 
opinions respecting the laws of motion ; 
but from the utter ignorance of the princi- 
ples upon which motion depends. By the 
agency of external forces, perpetual mo- 
tion may he produced,in a variety of 
ways. 1 saw a clock, some time azo, 
made by one Zamboni, an Italier., which 
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is kept in motion by the action of a gal- 
vanic pile, upon the extremity of the 
pendulum. But, what is the use of these 
things? They must all stop while they 
are being repaired, and a good spring or 
a weight would be far preferable. After 
all, I know of nothing that comes nearer 
to perpetual motion than a scolding wo- 
man's tongue; to make it stop it wants 
a—a—you understand me? that I wish 
you to put to it.—'1 here's a poser for you, 
Master P. Q. E. D. 


ee 


CYLINDRICAL RAILS. 


To the Editor of the PENNY MECHANIC, 


Sin,—It has often occurred to me that 
cylindrical rails might be used with more 
advantage (both as regards cheapness and 
solidity) than those at present adopted. 
The rails now in use are supported by 
iron chairs, which are fixed, by bolts, 
either on blocks of granite (which cost 
about 12s. the pair) or on sleepers, pre- 
pared after Kyan's process, which are also 
very expensive. And after all this, it is 
well known that the rails will oscillate, 
which is partly owing to the immense 
weight of the carriages, and partly to the 
unequal pressure of the flanges against 
the rails. If two of the T rails were 
laid on the ground, parallel to each other, 
without support, and an engine placed 
on them, aud put in motion, it would not 
proceed far before the rails would be 
thrown down.—Now if two cylindrical 
rails (about the same diameter as the pipes 
used by the gas companies) were laid 
down in the manner before mentioned, 
and an engine placed on them, having 
its wheels sufficiently fluted to cover rather 
more than one-third of the rails, it would 
travel along them in safety. The ad- 
vantages gained by this sort of rail would 
be,—Ist, the saving in the expense of lay- 
ing them; 2nd, by the wheels being 
fluted they would tend to keep the rails in 
their proper position, instead of causing 
them to oscillate, as the wheels at present 
in use do; 3rd, the rails, being hollow, 
might be made to answer the purpose of 
draining the rail-road. J am aware that 
objections may be raised against this plan 
on account of its not being applicable to 
rail-roads already completed; but I think 
the curves, and the shifting on to other 
lines of rails (where the whole of the 
railway is laid down with cylinders), 
might be overcome, under the manage- 
ment of some of our clever engineers. 
I am yours, «с. H. P. 
P.S.—I should feel obliged to “ Q. E. D.“ 


MECHANIC. 


or any of your scientific correspondents, 
who would favour me with their opi. 
nionsi of the above plan, through the 
medium of your valuable Magazine. 


eT 


ANSWERS TO THE QUESTIONS 
IN No. 52. 


An inflerible cylindrical vessel, six inches 
in height, being filled, contains fifty cubic 
feet of water; let this vessel be placed 
with its base to the h.rizon, and closed in 
every part except a small hole in the top, 
into which а common quill is fitted, pro- 
Jecting two inches above the surface of the 
water. When this quill is fitted, how 
much will the pressure on the bottom of 
the vessel be increased 3 


Tne increase of pressure on the bottom of 
the vessel, produced by the water in the 
quill, will be 16, 6664 ounces ; or the whole 
pressure 56,6664 ounces, the weight of 50 
cubic feet of water being 50,000 oz. 
Effects of this kind have obtained tbe 
improper appellation of hydrostatical pa- 
radox; the effect is exactly what we аге 
led to expect from the principles of hydro- 
statics, and equally consistent with the ge- 
neral principle of mechanics. Itis evident 
that the whole surface supports the whole 
incuinbent column of water; and when 
the weight of the water is equal in all 
parts, every equal portion of the surface 
will support an equal portion of the pres- 
sure. if we suppose the aperture of the 
tube to be 1-50,000th of the whole surface, 
the pressure on the corresponding part of 
the bottom of the vessel will be loz. ; now, 
when the tube is filled, the height of 
the incumbent column resting upon that 
part of the bottom of the vessel which is 
immediately under it will һе increased 
from 6 to 8 inches, and the pressure from 
1 oz. to 1] oz. ; but fluids necessarily press 
equally upon all parts of a horizontal sur- 
face, otherwise there would not be equile- 
brium amongst the parts of the fluid. A 
lesser force supporting a greater, which is 
impossible; therefore, the pressure upon 
every portion of the surface equal to the 
aperture of the tube will be increased 1; 
and, consequently, the whole pressure vill 
be increased }, as before stated. If the 
resistance of the surface of the vessel be 
considered as the weight, and the water in 
the tube as the power, W x W's velocity 
=P x P's velocity, agreeable to the 
theory of mechanics. Q. E. P. 
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ON STRIKES. 


To the Editor of the Penny Mechanic. 

Sin, lt is an established maxim, that it 
is always much mure easy to discover an 
evil than to find a remedy for it; and had 
l adhered strictly to this rule, I might not 
have fallen under the censure of your cor- 
respondent, A. W. C. 

Your correspondent aljudes to the re- 

mark 1 made respecting the futility of the 
workmen striking on the occasion of any 
dispute, and makes a very lame attempt 
to convict me of inconsistency. Í still 
hold that opinion, and beg leave to ask 
A. W. C. to point out what good can pos- 
sibly arise, either to the masters or work- 
men, from the latter striking, considering 
the present relative positions of both. If 
a workman had nobody but himself to pro- 
vide for, strikes might assume a very dif- 
ferent complexion ; but it is generally the 
case that an operative has a wife and fa- 
mily dependent on him: he can, perhaps, 
for a long time, bear privatious himself, 
but can he bear the cries around him for 
bread unmoved, when any remedy is 
within his reach? Certainly not, it would 
be an insult to human nature to harbour 
such a thought; and driven by the cries of 
a starving family, be will, if possible, re- 
sume work on almost any terms. Where, 
in such a case, would be the utility of a 
strike? A strike can only be continued 
whilethe money of the operative holds out, 
and if the masters have more money than 
the men, it is clear enough who will sur- 
render first. That worst of all rebellions, 
a rebellion of the belly, is not to be trifled 
with. 

Your correspondent designates the hint 
I gave respecting Trade Societies, as ** ob- 
jectionable : the plan (as stated in my 
letter) was mentioned at the last meeting 
of the British Association. It is not my 
plan, although ! should not have the least 
objection to defend it at another opportu- 
nity. A remedy for strikes, come when it 
may, must be framed with extreme cau- 
tion, and only after carefully considering 
the various details of this very intricate 
subject. 

In the last paragraph of his letter, your 
correspondent says—“ But when he as- 
serts that they (the workmen in a strike) 
resort to gin-shops, I think he must hold 
the character of the mechanic in low esti- 
mation, by the many, for the vices of the 
few." "This I maintaiu to be at present, 
unfortunately, the fact to a great extent, 
although it would be a libel to say that all 
would do so; 1 never said so, nor had I, 
I am happy tosay, any reason to assert it. 

A few words more, and I have doue. 
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A. W. C. says, at the close of his remarks, 
«АП strikes that have been made within 
the last five years have been badly ma- 
naged, or they must h.ve succeeded. Among 
them were too mauy masters who manned 
(qy. marred?) the whole, and thus set 
aside that good that would most certainly 
have arisen, had they but listened to the 
directors |!” 1 should very much like A. 
W. C. to prove what he here asserts, and 
to reconcile it with the first part of his let- 
ter, wherein he states he agrees with me, 
that strikes never can do good to the ope- 
ratives. I am, Sir, your's, «с. J. F. S. 
с әкеме» 
METEOROGICAL SOCIETY. 
Dec. 12, 1837. 
Dr. LE E, F. R. S., F. R. A. S., in the Chair. 


AT this meeting were read exceedingly 
interesting papers relative to the electrical 
phenomenon which appeared on the night 
of Sunday, Nov. 12th ult., from Poole, 
Worcester, London, Edmonton, Manches- 
ter, &c. : but in some of these places were 
seen a sufhcient number of meteors to 
constitute a meteoric shower, which has 
been so striking a feature in meteorology 
for several years past on the 12th and 13th 
of November. It appears, hy a paper 
from Professor Olmsted, Yale College, 
U. S., that the meteoric shower was seen 
here in its usual splendour, but no mete- 
ors were visible till five minutes before 
one o'clock, A. M., on the 13th, at which 
time clouds prevailed at all the places 
from which accounts had been received 
by the Meteorologicul Society, which may 
account for no meteoric shower being visi- 
ble at those places from which notices of 
the phenomenon had been received. Pro- 
fessor Olmsted says the maximum display 
took place between three and four o'clock 
in the morning of the 13th ult., and that 
226 meteors were visible this year. 

Mr. Woods, of 47, Hatton Garden, me- 
teorogical instrument maker to the So- 
ciety, exhibited diagrams of an instru- 
ment which has long been a desideratum 
among meteorologists,—a self-registering 
barometer; which, from the simplicity of 
its construction, and the getting up at no 
additional expense to the common baro- 
meter, there can be little doubt but the 
instrument will become generally adopted. 
Mr. Woods also exhibited his improved 
safety mountain and marine baromcters, 
elegantly fitted up in bronze cases, во 
that they are calculated to stand high 
temperatures without being subject to the 
injury consequent on baroineters mounted 
in woud cases, which invariably split in 
or about the latitude of 40°., to the injury 
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of ships at sea, and frequently to the great 
Joss of property ; and often that which is 
of much greater consequence, the loss of 
human life. This gentleman also exhi- 
bited his double registering thermometer, 
and an improved atmospheric thermome- 
ter; all of which instruments are con- 
structed upon principles that not only do 
credit to the inventor, but will secure 
an accuracy іп meteorologleal registers 
which has never till this period been ar- 
rived at. Engravings and descriptions of 
all these instruments will be given in the 
Society s Transactions, which will shortly 
be published. ‘The meeting then ad- 
journed till Dec. 26. 


— aa 


MISCELLANIES. 


Royal City Medal —Messrs. Griffin and 
Hyams, of 22, Cornhill, have struck, in 
honour of her Majesty's late visit to the 
City of London, a medal of most beautiful 
workmanship, having a very faithful like- 
ness of our youthful Queen on the front, 
and the reverse representing her Majesty 
receiving on the throne the Sword of Jus- 
tice from the Lord Mayor, with various 
devices suited to the joyous and memora- 
ble occasion. Ihe medal is struck in fine 
gold, weighing seven ounces, which may 
be seen gratis : also, from the same die, in 
silver, price 34. 3s, bronze gilt 17. 118. Gd., 
bronze 158.; and in а particulerly pure 
white metal] at 2s. 6d. each. 

Coloured Lithography. — The iransaction 
of the society at Mulhausen announces а 
new invention by M. M. Engelman, which 
is coloured lithography ; and, as a speci- 
men, gave a landscape encircled by ara- 
besques, highly and elegantly coloured. 
This is entirely effected in the press ; and 
it is said the process is so simple, as to 
enable even an inexperienced workman to 
draw off a hundred proofs in one day. We 
should be glad if any of our readers could 
afford us any further information respect- 
ing this invention. 

Expedition to the South Pole.—'The 
French have fitted out an expedition to 
explore the antartic regions, and proceed, 
if possible, beyond the limits of Cook and 
Weddell. 

Gas.—Does any of our readers know 
what is the origin or derivation of the 
word “ gas?” ‘The term gas sprang from 
the same source as ghaist or ghost, both 
being from a Teutonic word signifying 
spirit or supernatural being, and variously 
spelt gast, ghais, or otherwise, according 
to the different Teutonic dialects. Now, 
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some of the mineral springs of Germany 


exhale a vapour which hangs above them 
in the semblance of a light thin cloud. 
This, being scen, was occasionally taken 
for a ghais or ghost ; but those who had a 
little more wit at their finger-ends knew 
the thing to be neither more nor less than 
a vapour, From this deceptive appear- 
ance, however, arpse the custom of ap}:ly- 
ing the term ghais to all vapours or zri- 
form bodies; and, being adopted by the 
continental chemists, the word soon be- 
came universal in this sense.—Greenock 
Advertiser. 


Falling Ston-s.—An account has been 
received from Brazil, of the appearance of 
a meteor of extraordinary brightness, and 
as large as the balloons used by aerenauts. 
It was seen for more than sixty leagues in 
the province of Ceara, and over the village 
of, Macao, at the entrance of the Rio Assu; 
it burst with & noise like thunder, and an 
immense quantity of stones fell from it, 
in a line extending more than ten leagues. 
The largest portion fell at the entrance of 
the river, and in various places they 
pierced through several dwellings, and 
buried themselves several feet deep in the 
sand. No human life was lost, but many 
oxen were killed, and others severly hurt. 
The weight of those taken out of the sand 
varied from one to eighty pounds. 


Singular Discorery.— A singular dis- 
covery was made іп Blaen-y-nant lead 
mine, near Mold, Flintshire, a few days 
ago. The workmen at the end of one of 
the levels were surprised, and obliged 
to run for their lives, in consequence of 
an immense rush of water suddenly burst- 
ing in upon them. After three days the 
water totally disappeared ; and, on cauti- 
ously proceeding to the place, they found 
an opening through which the water had 
issued, of about four inches diameter. 
Hearing a sound as of a heavy run of 
water inside, they enlarged the aperture 
s0 as to admit of their passing through, 
and found that it was the bed of a subter- 
raneous river, which in all probability 
affords the principal supply to the far- 
famed St. Winifred's Well at Holywell, 
from which it is distant about twelve 
miles. The stream being then shallow 
they explored it about sixty yards down, 
and were astonished to find several large 
caverns to the right and left, from the 
roofs and sides of which were suspended 
numerous and beautiful specimens of 
white spar or stalactites. The company 
are in high spirits, these appearances being 
considered favourable for a large lodge- 
ment of ore. Shrewsbury Chronicle. 
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OIL OF VITRIOL; 


On, liquid sulphuric acid, is colourless, 
inodorous, and of an oily consistence; it 
is highly acrid and corrosive; its acid pro- 
perties are extremely strong, so that a 
single drop gives to a large quantity of 
water the power of reddening vegetable 
blue colours; but when undiluted it has 
the property of turning vegetable yellow 
colours, brown, as the alkalies do, but is 
removed hy water. Its boiling point is 
about 545°. and it solidifies at 15". below 
zero. 

Sulphuric acid has a great affinity for 
water. By exposure to the air in an open 
vessel it imbibes one-third of its weight 
in 24 hours, and more than six times its 
weight in a twelvemonth. When one 


able affinity and when they are suddenly 
mixed, heat is evolved. 

Nitric acid has usually a yellowish tint, 
owing to a small quantity of nitrous acid, 
formed by the partial decomposition of a 
little of nitric acid during its preparation. 
By exposure to light and expecially to the 
direct rays of the sun, it becomes first of 
straw colour and then of a deep orange, 
this change is owing to the evolution of 
oxygen, and the consequent formation of 
nitrous acid. If concentrated it does not 
act upon the metals in general, of ordi- 
nary temperatures, nor on some of them 
even when boiled in it: but when a little 
water is added, most of them decompose 
a portion of the acid and water also; and 
the metals combining with the oxygen of 
both, they are either oxidized and become 


part of water is suddenly mixed with 
fourtimes its weight of concentrated 
sulphuric acid, both atthe temperature of 
50°. it is raised to 300?.; but, according 
to Dr. Ure, the greatest heat is excited by 
mixing 73 parts of acid with 27 of water. 
The mixture of this acid and water 
always occupies less space than before 
combination, and the last-mentioned pro- 
portions more expecially, for the highest 
temperature is always succeeded by the 
greatest condesation. Its specific gravity 
is about 1°B45. 

Concentrated sulphuric acid acts very 
slowly upon the metals at ordinary tem- 
peratures ; but at a boiling heat many of 
them decompose it, and are oxidized by 
combining with a portion of its oxygen 
while sulphurous acid is given out in the 
gaseous state. When diluted, it rapidly 
dissolves those metals which decompose 
water by its agency, asiron and zinc, with 
the evolution of hydrogen gas, and it 
dissolves the oxides of most other metals. 
It readily combines with the alkalies and 
earths, and forms with them various im- 
portant salts. i 

Most vegetable and animal substances, 
owing to the carbon they contain, decom- 
pose and are decomposed by this acid ; this 
renders it of a dark colour. Although it 
ought to be colourless, yet the slight 
colour it often acquires from the circum- 
stance just mentioned, does not materially 
deteriorate it in quality or reduce its 
strength. . 


AQUA FORTIS, 


Or nitric acid, is dense, colourless fluid ; 
it emits white disagreeable fumes ; its taste 
is extremely sour and acrid, and the 
skin is indelibly tinged of a yellow colour 
by it. When exposed to the air, it 
attracts water, for which it has consider- 


insoluble, or are dissolved and converted 
into nitrates, by the nitric acid remaining 
undecomposed ; during this action nitrous 
gas is given out, which uniting with the 


oxygen of the air, forms red nitrous acid 
gas. 
It is decomposed by some cembustible 
bodies with great rapidity, as by charcoal, 
by phosphorus and by sugar; its specific 
gravity is 1:50. 

— — 


Potato Brandy.—M. Krauss, of Dus- 
seldrof, has latley given his attention to 
the deleterious effects of the spirit extracted 
from potatoes, and which is in general use 
in the north of Europe, both ава liquor 
among the lower classes, and as the basis 
of a finer class of cordials, and some 
medicines. Several physicans have already 
pointed out its deleterous effects, but as 
the researches of chemists could not find 
any injurious principle in the rectified 
spirit, noattention was paid to this opinion. 
M. Krauss imagines that he has found out 
the difference between spirit of wine and 
spirit of potatoes, but he deems it much 
more important first to show the extrane- 
ous matter introduced into the latter, and 
to this he at present confines himself : he 
says, that not only is the rectification of 
the spirit but too often carelessly conducted, 
but the spirit itself is made from potatoes 
which are either rotten, or which have 
begun to germinate. Its effects upon the 
human frame he describes are most dread- 
ful: producing delirium tremens, idiotcy, 
&c. ; and as, from its cheapness, it із im- 
moderately used, most of the crimes com- 
mitted in Sweden and Rhenish Prussia, 
are due to the abuse and nature of this 
brandy.— Atheneum. 
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Stn, — If you, or any of your numerous correspond. 
ents, could answer the following queries, as early as 
possible, it will much oblige, 

Sir, your obedient servant, 
C. PARKE. 

Ist. What is the cheapest apparatus I can employ, 
for obtaining the metal potassium ? 

опа. In what manner can I analyse a certain com. 
pouud (starcb, for instance) so as to find the con. 
ЕТІНЕН parts, and the ratio in which they аге com- 

incal? 

ord. What wax (if it be) is it, which is used for 
chemical apparatus, such as the corks of a Woulfe's 
bottle: Zf not waz, what is it, and how can I make it? 


Sin, —I should be glad to know if any of your nu. 
Mcrous correspondents can inform me, how I can 
unite essence of lemon with water, so аҙ not to leave 
the oily water floating on the surface f 

J. WiLoUvcubY. 


Sin, — You will very much oblige a Constant Reader 
by inserting the following queries :— 


If C. Parke will give me an idea of mixing the co. 
jours tor paper-staining, I shall thank him. Can any 
of your readers inform me how the lacquer is put on 
tin and other goods, to make them appear like brass ? 
Also, what is used to scour woollen cloths, and how 
is it done’ Also, a good cheap olive brown dye. 
Likewise, how the spirit is made, which is burned in 
the new lamp, that gives a brilliant light similar to 
gas? R. G. 


Will any of your correspondents inform me of the 
best, or most suitable work on gcolovy, (not an ex. 
pensive one) for a person beginning that study } 


Sig, —I shall feel obliged if any of your corres. 
rondents can inform me of any composition that will 
answer the purpose of oil to machinery, working sub. 
merged in sea-water, and will not wash away or rise 
to the surface, but will adhere to, and preserve ma. 
chinery exposed to the corroding effects of sea- water? 

MACHINIST. 


ANSWERS TO QUERIES. 
7 То the Editor of the Penny Mechanic. 


To prepare solar Phosphorus.—Cleanse oyster 
shells by well washing; expose them to a red heat for 
half an hour ; separatethe purest part, and put it into 
а crucible in alternate layers with sulphur, till almost 
full; expose the vessel to a red heat for one hour at 
least ; when cold, break the mass, and separate the 
whitest pu foruse, When enclosed in a bottle, the 
figure of a watch may be distinguished by i ЕЕ 

А.В. Y. Z. 


To make Phosphorus If phosphoric acid be mixed 
with one-fifth of its weight of powdered charcoal, and 
the mixture distilled at a moderate red heat, in a 
heated earthen retort, whose beak is partially im- 
mersed in a basin of water, drops of a wavy.looking 
substance will pass over, and, falling into the water, 
will concrete into a solid, called phosphorus. It can 
be purified, by straining it through a piece of Chamois 
leather, under warm water. 

Ihe above are answers to C. Boney.“ No. 50 


“А Young Mechanic," No. 54.— Immerse the seed 
for twoor thrce days in oxymuriatic acid, after which 
sow it in a light soil, and place over it a metallic 
cover: then үне in contact with an electric ma. 
chine, and the plants will be produeed in a few mi. 
nutes. By the same agents as are employed in this 

rocess, cggs may be hatched in a few hours; water, 

п а short period, separated into its two component 
parts, oxygen and hydrogen, and by the same power 
restored to its former state; and platina, the most 
difficult metal to melt, can be fused and calcined ! by 
the discharge of an electric battery. 
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“ A. T. R.“ No. 51.—How niagnets are made? 
There are several modes in which a piece of iron may 
be converted into an artificial magnet. The folluwing 
іва simple and ready method of doing so : — 

Let a straight bar of hard tempered steci be hell in 
in a vertical position (or still better, in a position 
slightly inclined to the perpendicular, the lower end 
deviating to the carth), and struck several smart 
blows with a hammer, it will be found by this sim; le 
process to have acquired all the properties of the 
magnet. A. B. Y. Z. 


Inquisitor, No 59—Tracing paper, &c —I think 
the following receipt will accomplish what you desire, 
viz , a good tracing paper :— 

Nut oil, oil of turpentine, of each half a pint; rob 
the paper with the oil, and dry it immediately, by 
rubbing it with wheat flour; if washed over with оз. 
gall, it will bear being written upon with ink. 

J. C. A.,“ No. 57. — For the purpose he requires. 
пара will be found the best substitute. Tomake і 
burn crimson or red a little nitrate of :trontia should 
be dissolved init ; a green flame is produced by using 
boracic acid; and a yellow by the nitrate of barytes. 


" R. H.” No. 59.— The best way of joining ghs 
tube, is by using the cement mentioned in the lst vol. 
of this work, at the 2usth page. 

To an Amateur Dic.Sinker —The best way of hard 
ening fine stcel, as engraved steel, needles, watch. 
pimons, &c. isto cover them with soap, previous to 
putting them in a charcoal fire, 

Siu,—Presuming that your correspondent, who 
writes relative to the Cheap Pneumatic Trough, 
mentioned in a back number, has written the name 
* Brack” for C. P.” I beg to inform him, the 
trough can be made to any size, suiting the purposes 
and convenience of the operator. 

І am, Sir, your obedient Servant, 
C. Parke. 


“ L. D." Poplar.—Parchment size is generally 
used ; but isinglass Is an excellent substitute. Gum 
Arabic will make a very good varnish. C. & B. 


Sia, —1f your corespondent, Tyro, wishes to obtain 
oxygen gas, he can do it by mixing cqual weights of 
black oxide of manganese and sulphuric acid, in а 
glass retort, to the heat of an argand lamp, the 
oxygen will be expelled ; by putting the black oxide 
intoa quicksilver bottle, or other vessel equally con- 
venient, and exposing it to a red heat, he will obtain 
oxygen. If he wishes to obtain large crystau о 
sulphate of zinc, he must evaporate the solution very 
slowly, until a slight skin is formed on the surface, and 
leave it to cool, it will then chrystalize, cu 

INA. 


— — 


ERRATA— No. 60, page 160, * Chloride," line &. 
read many the mettles on fire ;" and lines 41 and 
42, read ** which forms vegetable compounds." 


TO CORRESPONDENTS. 


We see nothing novel in the plan proposed by А. N. 
D., for preventing steam-cngincs getting M the 
rails, In the drawing he has sent us there із но. 
thing more than the common wahcels, with the 
Лапсйсө attached to them. 


We have received C. D. Thomas's two paperi on the 
nature and properties of team. asd wil cad car 
to find room for the first of them shortly. 

Received A Subscriber, A. Z., R S, An Engineer, 
W. U., H. A., Ес. 


Apollo Chemicus.— No. 


London: Printed at the Holloway Press, by D. A 
Погрмчвү; where all Communications are to be 
addressed (post paid); published by ВЕкСЕВ, 
Holywell-strect, Strand; and may be had of all 
Booksellers. 
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To the Editor of the PENNY Mecuanic, 


Srn,-—-Your Correspondent, “Q. E. D." 
is in errer in the solution of the triangle 
in No. 58. In that solution the angle p 
is an obtuse one, and by that the acute 
angle, 5, is diminished ; but for increas- 
' ing it the following diagram will ex- 
plain : 


Draw A В = greatest side, and with A a, 
== lesser side as radius: from the point A 
describe the dotted circle a, а, a; then, 
from the point B, draw BD, touching the 
circle a, a, a, on its circumference; and 
at right angle to BD draw РА; then B D 
is the length of the required side, and the 
greatest possible acute angle is D, B, A. 
PRAESEPE. 


omen 


ON THE NATURE AND PROPER- 
TIES OF STEAM. 


VIS VAPORIS. 


STEAM is now the most powerful and 
generally-used prime mover of the pre- 
sent age. Steam is water converted into 
an invisible gas, or vapour, by the agency 
of heat. Under the ordinary pressure of 
the atmosphere water assumes the form of 
steam at 212° of Fahr., and the terhpera- 
ture of the water continues at this point, 
all additional heat going to form steam, 
which contains much more heat than 
boiling water; and the steam produced 
under these circumstances has an elastic 
force of about 15 pounds per square inch : 
viz. it balances the atmosphere pressur: 
And a cubic inch of water produces 
cubic foot of steain, or 1728 cubic inc! 

If, however, the pressure be dimini- 

or increased, the water will boil at 
minished or increased temperature. 
vacuum water boils at 70 

every inch of the bar- 

and 81, causing a : 

degree. And ассо: 
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water, when pressed by a column c 
согу five inches high, does not |. 
heated to 217?, each inch of merc 
ducing a rise of 1°. The elastic 
steam thus varying, the determ 
its force, at different temper: 
occupied the attention of m 
mental philosophers; viz. Wa 
Creighton, Young, Tredg 
Dalton, Taylor, M. Dulony 

Mr. Tredgold's rule combi 

sites of simplicity and acco 
results of experiment. T 

force of steam in inches 
barometer, at a given (с. 
thermometer, add 100 

perature, and divide 

raise the quotient to t' 

it will be the force r 
temperature of the - 

in inches mercury 

24 atmospheres. 

to pure water; 

water the great 

made from the 

water is used, l 

used as the div 
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LUMINOUS CONDUCTORS. 
Fig. 6 represents a luminous conductor, 
`: 8 piece of glass plate is the best, but 
^n window-glass will do; 8 a handle 
“фу. Place the ball с to your 
"d you will see [this should be 
"k] sparks of fire darting 
marks in a continuous 
"ld be made of round 
his manner many 
med. 
ving rod. A 
‘eed upon 
hinge at 
isure ; but 
the handle 
: and bend it 
. two electrical 
vooden handle. 
must be taken 
vil on the outside 
ve the shook. Of 
at all times. 
.he working power of 
oden board, into which 
pillars, B B B B ; thetwo 
„site D are to be shorter 
iat the back of the board ; 
1 these stretch fine wires, 
се a chain attached to your 
‚Часе on the wire a wheel made 
es of wire, two to bebent round 
s, F, ; fix them in piece of wood 
iher two to terminate in & point 
be fixed in the piece of wood the 
ry way to the others; the points to 
« nt, the one up and the other down, 
.cen in the engraving: the electricity 
ses over the chains B, up the wire c, 
n to the wheel, and off at the points, 
which causes it to turn round and wind 
itself up the inclined plane. In this 
way I bave drawn small weights up. 


— en 


ARSENIC. 


[T must not be thought that in speaking 
of arseuic, we refer to that substance in 
its pure metallic state ; no, for it is then 
almost without any of the injurious effects 
which, when combined with oxygen, or 
white oxide of arsenic, makes it worthy of 
our examination. In this form it is vend- 
ed by the chemists and druggists for the 
purpose of destroying the vermin infesting 
houses; but the persons using it seem to 
forget the aptitude of these creatures to 
run over their own eatables, and the ease 
with which they can transfer by their feet 
the poison intended for themselves to the 
stomachs of their enemies. Or again, 
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METEOROLOGICAL SOCIETY. 
Dec. 12, 1837. 


Dn. Вівквеск, F. G. S., President, in the 
Chair.—After the reading of the minutes of 
the preceding meeting, and other prelimi- 
nary business was gone through, the Society 
proceeded to examine the new Test In- 
struments made expressly for the Society’s 
use, by Mr. Robert Carr Woods, 47, Hat- 
ton Garden® (instrument maker to the So- 
ciety). The Barometer is a magnificent 
instrument, the proportion of the cistern 
to the calibre of the tube being as 50 to 1. 
а proportion which obviates the correction 
for capillary attraction. 

The Self-registering Barometer is also 
a beautiful instrument, attached to which 
is a Six's Thermometer and sunsures, or 
De Luc's Hygrometer, as purchasers may 
require. 

The Thermometers, Self-registering 
(day and night), and Double-registering, 
attracted much attention of the members 
present!; as alsodid Daniell’s Hygrometer. 
Sir John Ross, R. N., the president, as 
well as the other members present, ex- 
pressed their high satisfaction at the close 
of the examination of the above instru- 
ments ; and next proceeded to the exami- 
nation of Mr. Wood's Mountain and Ma- 
rine Barometer in bronze frames, which 
also gave great satisfaction to the members 
(see the report, Dec. 30th, vol. ii. No. 
lxii.) 

The next instrument examined by the 
Society, was Lieutenant Morrison’s, R.N., 
new Electrometer. This instrument is 
intended to ascertain the electric state of 
the atmosphere, that is, whether the elec- 
tricity in the atmosphere is greater or less 
than that of the earth ; if the former the 
magnet will deflect to the east, and is 
termed in meteoric language plus; if the 
latter the magnet will deflect to the west, 
and is termed minus. 

The magnet is suspended by a gold 
thread, from a brass cup fitted to the up- 
per part or apex of a conical glass, which 
is surmounted by a brass rod about two 
feet in length terminating in a point. A 
long discussion took place whether this in- 
strument was properly an electric or an 
electro-magnetic instrument ; the balance 
of opinion terminated in favour of the lat- 
ter, in the present form. Sir John Ross 


® Observers, whcther members of the Society or 
not. may have their instruments attested by the So. 
ciet v's standard, in forwarding them, free of expense, 
to Mr. Wood. Also all communications for the So. 
ciety are to be directed to the Secretary, Mr. H. W site, 
47. Hatton.carden, London, where the laws of the 
Sovicty may be had gratis. 
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suggested an improvement in the suspen- 
sion of the magnet, which improvement 
will be made, and the instrument again 
submitted to the Society for examination. 
The improvement suggested by Sir John 
Ross was highly approved by Dr. Birk- 
beck, and the 1 155 members present, upon 
the conviction that the instrument will be 
rendered entirely an electrical instrument, 
and if so, it will be an exceedingly valua- 
ble one to the meteorologist. 

Several donations of books was then an- 
nounced by the secretary from the Aca- 
demie Royale de Bruxelles; the Albany 
Institute, United States, America; and 
the South African Institution. 

The meeting then adjourned to Tues- 
day, the 9th of January, when will be 
exhibited some beautiful diagrams illus- 
trative of meteorological phenomena dur- 
ing a period of fourteen years; and par- 
ticularly interesting papers read relating 
to the meteorology of the Volcanic Island 
of Teneriffe, during a period of eight 
years: with a description of one of the 
most interesting tempests known for many 
years. Friends to meteorology are cor- 
dially invited to attend. 


— o d 
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Timber in a Ship of the Line.—A regu- 
lar seventy-four gun ship requires 3,000 
oaks to build her ; these trees would re- 
quire 100 acres for their growth, and 
would be nearly 100 years in coming to 
maturity—3000 oaks would timber 1,000 
cottages for as many industrious families, 
who would add to the national wealth by 
their useful pursuits ; and this would bea 
far more profitable way of disposing of 
oak timber. 


Southampton Railway. — Contracts are 
entered into for the completion of the de- 
viation line sanctioned by the last session 
of Parliament, by which the tunnel at 
Popham will be avoided. The works have 
been commenced with a degree of activity 
which astonishes the inhabitants of that 
part of the country. From Basingstoke 
to Winchester, the entire length is in the 
chalk formation, and can therefore be 
worked during the winter to the mutual 
advantage of the labourer and the con- 
tractor,—giving to the former employment 
at a season of the year when work is 
scarce, and to the latter, a plentiful supply 
of workmen.— Railway Magazine. 
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THE CHEMIST. 


CHEAP ELECTRICAL EXPE- 
RIMENTS. 


Let a person stand upon a stool with 
glass legs (necks of wine bottles), and 
hold a chain attached to the conductor 
of the apparatus; sparks of fire may be 
drawn from any part of his body by a person 
touching him ; care should be taken that 
the chair, stool, or any part of his body or 
clothes do not touch the furniture of the 
room. 

Fig 1.— Make & wooden head, the more 
frightful the better ; then get some long 
hair and fit it on the head ; a wire must be 
placed into the neck, about 4 inches long : 
then place it in the hole on the top of the 
conductor, and the hair will stand on end, 
presenting a most frightful spectacle. 

Fig 2.— Get two pieces of round wood, 
and coat them with tin foil ; fix a chair on 
the top of one (A), which fix to the con- 
ductor of your machine; then place the 
bottom one (B) underneath ; previously 
make some elder pith men ; place them 
between the plates, and they will dance 
up and down as if alive. 


ELECTROMETERS. 


Fig 3.—Electrometers are to indicate the 
presence and the stength of, electricity. 
The following is a description of them :— 
Fig 4 is one of Hewley's. 4, & piece of 
wood terminating in the ball 5 ; the reason 
of the ball is, because none of the electricty 
shall fly off a point, as all points should 
be avoided in your apparatus. At c 
there is a brass wire to fit it in the hole 
оп the conductor: D an ivory circle 
marked round the edge to tell the strength 
of the electricity; E a fine piece of wood, 
terminating in a pith ball, fixed to a pivot 
in the centre of the ivory plate. 

Fig 4 is one on Bennet's principle, being 
more tender. А а glass jar; B the sides, 
coated with tin-foil half way up; c c, two 
pieces of fine gold leaf attached to the ball 
с, to which the electricity is applied, when 
the gold leaf, if the least electricity be 
present, will separate; and if much, will 
cling to the tin foil at the sides. 

Fig 5 is one on Coulomb's principle. 
A a glass jar ; B 8 fine silken thread, with 
a fine piece of wood having a ball of pith 
on each side; С a fine wire fixed in the 
jar, for which a hole must be made at each 
end. There should be a metalic ball; a pin, 
for instance, with a head at both ends. 
When the electricity is placed to the ball 
c, the pith balls will turn one way or 
another, for which purpose the glass jar 
is marked into degrees. 


LUMINOUS CONDUCTORS. 

Fig. 6 represents a luminous conductor, 
(a); a piece of glass plate is the best, but 
common window-glass will do; B a handle 
to hold it by. Place the ball c to your 
conductor, and you will see [this should be 
done in the dark] sparks of fire darting 
along the dotted marks in & continuous 
stream ; the dots should be made of round 
pieces of tin-foil; in this manner many 
pleasing devices can be formed. 

Fig. 7 represents a discharging rod. a 
a glass handle; c two balls placed upon 
D D, which should be upon a hinge at 
B, to open or close them at pleasure; but 
for cheapness, you can make the handle 
of wood. Geta piece of wire and bend it 
in the required form ; fix on two electrical 
balls, and put it into the wooden handle. 
In discharging a jar care must be taken 
that you touch the tin foil on the outside 
first, or you will receive the shock. Of 
course this will not do at all times. 

Fig. 8 represents the working power of 
electricity. A a wooden board, into which 
are fixed four glass pillars, B B B B ; the two 
which stand opposite D are to be shorter 
than those placed at the back of the board ; 
from the top of these stretch fine wires, 
C C; at D have a chain attached to your 
conductor; place оп the wire a wheel made 
of four pieces of wire, two to be bent round 
at the ends, r, ӯ; fix them in piece of wood 
F; the other two to terminate in a point 
and to be fixed in the piece of wood the 
contrary way to the others; the points to 
be bent, the one up and the other down, 
as seen in the engraving: the electricity 
passes over the chains B, up the wirec, 
on to the wheel, and off at the points, 
which causes it to turn round and wind 
itself up the inclined plane. In this 
way I have drawn small weights up. 


— — 


ARSENIC. 


[T must not be thought that in speaking 
of arsenic, we refer to that substance in 
its pure metallic state ; no, for it is then 
almost without any of the injurious effects 
which, when combined with oxygen, or 
white oxide of arsenic, makes it worthy of 
our examination. In this form it is vend- 
ed by the chemists and druggists for the 
purpose of destroying the vermin infesting 
houses; but the persons using it seem to 
forget the aptitude of these creatures to 
run over their own eatables, and the ease 
with which they can transfer by their feet 
the poison intended for themselves to the 
stomachs of their enemies. Or again, 
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these parties may have purchased more 
than they can use in the manner just de- 
scribed, the remainder is then put by ona 
shelf, cupboard, or any other convenient 
place; and never again, perhaps, thought 
of, until the servant by mistake accident- 
ally mixes it with the food, and produces 
those melancholy effects which we daily 
see in our news journals. It is our inten- 
tion then, here to give a few of those tests 
which will enable any individnal to dis- 
cover whether this poison is combined with 
any substance it is his wish or intention to 
use. 

Ist. Let the substance suspected to con- 
tain arsenic be dissolved or well soaked in 
pure rain water (distilled water is better), 
then add to the solution alittle potass, and 
afterwards a little sulphateof copper, when 
if it be present a faint green colour will be 
produced. 

2nd. Add one or two drops of ammonia 
and a little nitrate of silver in solution, 
when a yellowish cloudy appearance will 
be perceived in the liquor accompanied 
with films or streaks of the same colour, 
descending tó the bottom of the vessel con- 
taining it. | 

3rd. Force а stream of sulphuretted hy- 
drogen (made by шаар 8 little proto-sul- 
phuret of iron in a small retort, with mu- 
riatic acid, and applying a gentle heat) 
into the solution, and a golden cloud will 
pervade the liquid. 

Ammoniaret of copper (formed by add- 
ing diluted ammonia to sulphate of copper 
in solution), will also, when added, produce 
a yellow colour. 

Iodine may also be used as a test. 

Before concluding this paper, a word 
may be said with regard to the bad prac- 
tice of cleansing decanters, wine bottles, 
бс. with leaden shot; these, as it is gene- 
rally known, always contain arsenic, and 
if one or more of this shot be left in a cor- 
ner of the bottle (as is often the case) it 
must impart its injurious qualities to the 
wine, &c., put in that bottle. 

W. Bux BRIDGE. 


ба суси 


PERPETUAL МОТІОМ. 
To the Editor of the PENNY MECHANIC, 


S$iR,—Although I think that perpetual 
motion can never be obtained (for it is 
plain that all materials will, in time, wear 
out), yet I think motion, as long as the 
materials last, and with very little friction, 
can be obtained by the simple contriv- 
ance now laid before you. Let two sy- 
phons, exactly corresponding in size, be 
placed so that they shall pour water into 
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two tumblers, or basins, as shown in the 
drawing, in which A B are the two зу. 
phons, and c р are the two tumblers 


thus, while the syphon A is pouring water 
into the tumhler р, the syphon в is pour- 
ing water into the tumbler c; and as the 
syphons are exactly equal, they take out 
and pour in exaetly the same quantity of 
water, producing motion as long as the 
materials last. Yours, &c. 
| W. F. P. 

[We are perfectly satisfied that our cor- 
respondent has never produced perpetual 
motion by his plan; but as we have re- 
ceived several similar communications 
from other subscribers to our Magazine, 
we have inserted his letter and diagram. 
Our readers who are unacquainted with 
the law of hydraulics, must bear in mind 
that the leg of the syphon from which the 
water is to flow must be longer than the 
one in the vessel. The air being then 
drawn from the conduit, the pressure of 
the atmosphere on the water inside the 
vessel will force the fluid up the short leg, 
and it will descend through the long one 
by its own gravity.] 


— — 


CHLORINE. 


CHLORINE was discovered in the year 
1774 by Scheel, during his researches on 
the nature of manganese, and called by 
him dephlogisticated marine acid. It was 
termed by the French chemists orygenized 
muriatic acid, which was afterwards con- 
tracted to ory-muriatic acid, from the sup- 
position that it was a compound of ms- 
айе acid, and oxygen. We are indebted 
to Sir H. Davey for the appellation it now 
bears; he had the honour of overthrow- 
ing the old theory, and substituting iñ 
its place that which is commonly called 
the new theory of chlorine. Chlorine g 
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may be obtained by mixing concentrated 
hydrochloric acid, in a glass flask, with 
half its weight of finely-powdered peroxide 
of manganese. Effervescence, owing to 
the escape of the gas, takes place, which 
may be increased by the application of a 
moderate heat. It should be collected in 
inverted glass bottles, provided with 
ground stoppers over water, warm or satu- 
rated with common salt, owing to the fact 
that the gas is absorbed by cold water. 
Its colour is a yellowish green. It hasa 
very disagreeable smell, with an astrin- 
gent taste, and is highly injurious when 
respired, even when considerably diluted 
with atmospheric air. Dr. Faraday has 
succeeded in condensing it into the liquid 
form by subjecting it to a pressure equi- 
valent to about four atmospheres. Cold 
water absorbs about twice its volume of 
chlorine, and yields it again when heated. 
It is a non-conductor of electricity, one of 
the negative electrics, and a supporter of 
combustion. If you put a burning taper 
into a jar of chlorine, it burns with a small 
red flame for a short time, and emits a 
large quantity of smoke. Phosphorus 
takes fire in it spontaneously. Several of 
the metals, such as tin, copper, antimony, 
&c. &c. when introduced into chlorine, in 
the state of powder, are suddenly inflamed. 
It possesses no acid properties; it does not 
redden blue flowers when introduced into 
it Its strong affinity for the metals is 
sufficient to prove that it is not an acid: 
for chemists are not acquainted with any 
instance of an acid combining directly in 
definite proportions with a metal. Chlorine 
is useful for the purposes of fumigation ; 
but one of the most important properties 
of chlorine is its bleaching powers; but 
this I shall leave to a future opportunity 
to discuss. Chlorine may in general be 
easily known by its colour and odour. It 
may be detected chemically by its bleach- 
ing powers, and by adding a solution of 
nitrate of silver, which occasions a dense 
white precipitate (chloride of silver), which 
becomes black on exposure to light, solu- 
ble in ammonia, but insoluble in acids. 
Jas. THOMSON, JUN. 


— — 


Making Coffee.—Professor Donovan, in 
his work lately published on “Domestic 
nomy", recommends the following- 
plan for making coffee as far preferable to 
any of those generally adopted. He says 
infusion in boiling water extracts the 
&roma without the'twhole of the bitter ; 
and long boiling extracts all the bitter but 
dissipates all the aroma; hence, we may 
Infer that any effective degree of boiling 
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must be in a slight degree injurious. The 
right mode of proceeding is therefore 
obvious ; the whole of the water to be used 
is to be divided into two equal parts ; one 
half is to be placed with the coffee in the 
coffee pot, and as soon as the liquor comes 
to a boil, it should be allowed to subside 
for a few seconds, and then poured off as 
clear as it will run. Immediately the 
remaining half of the water at a boiling 
heat is to be poured on the grounds; the 
vessel is to be placed on the fire and kept 
boiling for about three minutes. This 
will extract all the bitterness left in the 
grounds ; and after a few minutes’ subsi- 
dence the clear part is to be poured off, 
and mixed with the former liquor. This 
mixed liquor now contains all the qualities 
which originally existed in the roasted 
coffee in perfection, and it is as hot as any 
taste could desire it; by some processes it 
is much cooled, but there is little doubt 
that the pungent aroma of coffee is 
perceived by the palate more acutely when 
the liquor is very hot, and the fact is 
generally admitted. 


Weight of the Human Body.— M. 
Chaussier dried a human body in an oven, 
the original weight of which was 120 
pounds: when dry it was reduced to 12 
pounds. Hence the solid matter of the 
body was water as 9 to 1, or one tenth. 
From this it will be seen how great a 
proportion the fluids of the body bear to 
the solids. 

An Earthquake in Rutland.—On Friday 
night last, about 11 o'clock, the shock of 
an earthquake was felt throughout the 
vale of Catmos. There were three trepi- 
dations, in succession, and so violent 
as to shake substantial stone houses to 
their bases. Some rushed out of their 
houses, imagining it was an explosion of 
gunpowder in some neighbouring confla- 
gration. A similar convulsion, but not so 
powerful, occurred also three weeks ago. 
The shock was, about the same time, felt 
in Stamford and the neighbouring villager, 
— Lincolnshire Chronicle. | 

Vegetable Physiology.—M. Mirbel has 
been making some observations cn the 
cambium of vegetables, in which he con. 
firms the opinion of Grew and Duhamel, 
that all vegetable tissue has been cam- 
bium at first, or mucilaginous matter, of 
extreme delicacy, which he, in other 
terms, hames cellular mucilage. 

Mr. Hartley has discovered that brass 
protects both wrought and cast iron from 
the action of salt water; and, contrary to 
all previous experiments on electro-che- 
mistry, he states that the brass itself re- 
mains unaffected. 


THE PENNY 
INSTITUTIONS. 


Mutual Instruction Scectety, 16, Great Tower. 
street.— The first Lecture for 1-36 was delivered on 
Jan. 1, by Mr. Davenport—Question— Which is the 
best mode of Laproving the Condition of Mankind P 

Jan. 8, Mr. Carstairs on Beumanehip—Second Lec- 
ture. 

The second Anniversary Supper of the above In- 
stitution will take place on Jan. 9, 1535, at Short’s 
Strand Hotel. 
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QUERIES. 


To the Editor of the Penny Mechanic. 


Sia. Can vou or any of your Correspondents inform 

me what liquid i$ used to turn albata white? 
INQUI«ITOR. 

Sin, —You will obiige me by inserting the following 
queries in your periodical: —1. How to take the bot. 
tom out of a phial or bottle. —2. Where to buy the 
large black lead pots to make’ Aikin's furnace. —3. How 
to make a composition to line a large Mongclticr 
balloon, to prevent it firing. 

SiR,—I should be glad to be informed, through the 
medium of your valuable and interesting publication, 
the рр on which the vane acts, which is at 
Lloyd's coffee.room, Royal Exchange, во as to indi- 
cate the state of the wind on a dial, which is fixed 
within the room, 

Sin, —Can any of your Correspondents inform me 
of some amusing experimenta with phosphorus ; 
also the way in which different colours on cloth are 
dyed; and also, the most approved method of quick. 
silvering looking-glasscs ? C. C. W. 

Sir,— Will any of your Correspondents have the 
goodness to inform me of the most simple way of 
constructing an electro-inagnetic apparatus, and why 
sulphate of copper is used ? H. A. 

Sin, —Can апу of your intelligent Correspondents 
inform me of anv public museum where I can gain 
information on geology, or where I can see thecrust of 
the earth stratigraphically arranged? I am sorry to 
say the British Museum does not contain i ae of 
the kind. . А. 


ANSWERS TO QUERIES. 


To the Editor of the Penny Mechanfo 


Sig, — Your Correspondent, C. D. Thomas, informs 
me, that with regard to thc iron tube to the gas bottle 
(No 61), I had forgotten the subsequent contraction 
of the iron on its becoming cold. If he would take 
the trouble to make the experiment, he would find 
himself entirely mistaken; for whatever the subse. 
quent contraction of the iron might be, it is not near 
equal to the prior expansion caused by the heat. He 
also states that the iron bottle would cost but 7d. ; but 
whether he be correct or not, 1 will leave more expe. 
rienced judges than he appears to be to decide. 

J. Evana. 

If '* Goddard” is in possession of our back numbers, 
he will find several receipts for joining the gores of 
paper balloons. 

* A Subscriber,” No. 6l. If you stamp sal-ammo. 
niac, and mix it with water, it makes white ink, 
which cannot be read till held to tire, which makes it 
black. 

“ H. O.” No. 61. There isa very good and large 
magic lantern, without slides, for sale, at а miscella. 
neous repository in the New-cut, six doors from the 
Victoria Theatre. T. B. 

* H. P." is informed, that cylindrical rails have 
been invented, and also patented, I believe, some 
time; but why they are not used, I know not, They 
are, in my opinion, superior to those in gcneral use; 
and I have never seen any objections tothem. ‘They 
would weigh less if used semi-cylindrical ; and by 
having a flange, could be easily fastened to the 
bearers. C. D. T. 
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Hlustratíon of the Art of Calieo Printing.—\st. To 
produce a White Pattern сп а Black Ground. Let 
a pice of white саһсо be dipped in a cold solution of 
sulphate of iron апа dried; then imprint the figures 
upon it with a strong solution of colourless citric acid, 
and let this dry also. If the piece be then well 
washed in warm water, and afterwards boiled in a 
decoction of logwood, the ground will be dricd cither 
a slate or black colour, according to the strength of 
the metallic solution, while printed figures will re- 
main beautifully white. 

2nd. To produce a Scarlet Pattern on a Black 
Ground.—Dip a picce of white calico іп a strong so. 
lution of acetate of iron (which may be made by boil- 
ing sulphate of iron with acctate of lead), dry it by 
the fire, and lay it aside for three or four days, After 
this, wash it well in hot water, and then dye it black, 
by boiling it for ten minutes in a strong decoction of 
log wood : and, lastly, rir.ce it in water, and let it dry. 
Now any figures printed ороп it with a colourless ж. 
lution of muriate of tin, will acquire a beautiful scarlet 
colour, though the ground remain black. 1 hope your 
Correspondent “В” will find the above to succeed. 
I to be the ones in genere use, but as 

ave not tried them, cannot speak from experience. 

4 JR W. 
5га, I beg to inform ** Charlemagne," 1 have an 
electrical machine to dispose of, with several appara- 
tus. Apply to C. B., 70, Chapel-street, Pentonville. 
бта.“ J. Hilton" should peruse ** Griffin's Che 
mical Recreations,” Tegg, Cheapside, as the best 
practical work on the subject. 

Your Correspondent “ С. Boney,“ who inquires 
how to make phosphorus, is informed that he can 
procure it at Dymond's, 146, Holborn.bars, at the 
rate of 2s, 6d. per ounce, The process for obtaining it 
is not only dangerous but troublesome in the extreme. 
Oyster shells do not contain any appreciable quantity, 
and phosphorus is never obtained from them; it is 
procured from hones calcined, mixed with charcoal, 
and distilled from an earthen retort into water; it is 
pue by straining through leather immersed in 

ot water, 

I would recommend to “ H. Kigdon," who wishes 
to know the best work on the arts and sciences, to 
5 British Cyclopedia, two volumes, in 
monthly parts, priee 1з. cach. Cana. 


TO CORRESPONDENTS. 


G. L. M.—We have so many plans for parachute 
and balloons before us, that we scarcely know which 
to choose. Our Magazine will shortly contain am 
engraving and description of опе on a new principie. 


The plan for an electrical telegraph sent us by 
L. shall appear tn a fortnight 


We thank J. R. Watts for the papers he Аш 
seni us, 


C. T. need not be afraid «f the working classes М. 
tng deprived uf employment 115 the establishment of в 
Polytechnic School on Mr. Hawkins s'plan ; for, ac- 
cording to his own letter. the rich will never send ther 
sons to labour for their bread; and the poor will 
not hare tt in their power ; therefore the пзш 
will only exist in name. 

ro Locke's paper on measuring timber will, no 
аа be useful 4 uang of our Feader 

John Miles's van for propelling boats, is nothing 
more than thc Archimedes screw ; the properties f 
which are well known to all scientific men. 


Received—G. А. Patterson—T. L. М. 


London : Printed at the Holloway Press, by D. A 
Dovps Ey; where all Communications are to be 
addressed (post paid); published by BERGER 
Holywell-street, Strand and may be had of all 
Booksellers. 
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Curious and Simple Electrical Exprcri- 
mcents.—Procure a glass tube, of about 8 
inches long, and about half an inch in dia- 
meter ; rub it briskly in your hand, (which 
must be warm and dry) then present your 
knuckle to several parts of the tube one 
after another, and sparks may be elicited, 


accompanied with a slight sensation of 


pain. 
Place a glass tumbler on a table, co- 


vered with a table-cloth; on the top of 


the tumbler put a small iron waiter; then 
take a quarter of a sheet of common writ- 
ing paper; warm it by the fire, and rub 
it with India-rubber, rather hard on one 
side, and then place the other side of the 
paper flat on the surface of the waiter, and 
the effect will be the same as in the other 
experiment, In both experiments, the 
things mode use of must not be damp, and 
both must be performed in a dark room. 


Muriatic Acid.—This gas is prepared in 
the same manner as chlorine, with the ex- 


ception of using magnesia. Muriate of 


soda is introduced into the retort, and 
sulphuric acic, poured on equal to the 


weight of salt. Water absorbs this gas 


rapidly, which is muriatic acid. 
— А ешш 


QUERIES. 


To ihe Edilor of the Penny Mechanic. 


Sim, —I should be glad if any of your readers would 
inform me the method of making visible Ink ? 
A SUBSCRIBER, 


Our co ndent must remember in future, that 
although we shall be willing at any time to insert his 
queries, it will not be so palatable to us to be com. 
pelled to pay the postage of his letters. 

Sin, —Can any of your Corr ndents inform me 
where I can buy a good second-hand magic-lantern, 


without slides; or, if they have one to dispose of 


themselves, perhaps they will let me know (per 
Penny Mechanic) the price, and where to be seen. 
Your's, &c. H. C. 


Sin, — In No. 48 of your valuable шше, а de. 
scription is given of an electrical machine; I shall 
feel obliged if any of your readers would inform nie, 
where I can procure the “ glass wheel" referred to, 
and about what the price would be. Also, whether 
the conductor is to be made in the same manner as for 
the cylindrical machine; if so, where is it to be 
placed ? J. P. 


SIa.— J, Evans" cannot bein the habit of having 
lron-work cast, or he would not talk of 48, or 5s. for 
casting an iron bottle from one used for holding 
ginger.beer. I saw one the other day, the casting of 
which cost only 7d., intended for the same purpose as 
that required by a Young Chymist.” Опе foot of 
iron tube would do; and although J. E.“ is aware 
of the expansion of iron by heat, he seems to have 
eaten its subsequent contraction on becoming 
cold. C. D. Tuomas, 


Sra, — Having occasion for small pieces of marble, I 
should feel obliged if any of your correspondents 
would inform me, through the medium of your use. 
ful Magazine, how I can best cut and polish them. 
Also, how to clean and polish the various kinds of 
sea-shelis, Н. S. 
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8iR, —1 should feel obliged if any of your intelll. 
gent readers would inform me of the best method of 
procuring oxygen gas; also, that of chlorine. 
Yours, &c. 
C. TAYLOR. 


ANSWERS TO QUERIES. 


To the Editor of the Penny Mechanic. 


To obtain a white pattern on a black ground.—Dip 
a piece of white calico in a cold solution of sulphate 
of iron, and suffer it to become entirely dry. Then 
imprint any figures upon it with a strong solution of 
colourless nitric acid, and allow this also to dry. If 
the piece be then well mashed in pure warm water, 
and afterwards boiled in a decoction of logwood, the 
ground will be dyed either of a slate or black colour, 
according to the strength of the metallic solution; 
while the printed figures will remain beautifully 
white. This experiment shows the eff ct of acids іп 
discharging vegetable colours. 

Sig, —In answer to *aSubecriher," in No. 56 of 
your highly interesting work, I wish to state, that bv 
the mixture of solution of prussiate of potass and 
sulphate of iron (Сога. a precipitate of Prussian 
blue is produced, which, when dried, and mlxed with 
gum water, forms a very good blue ink. 

J. C. R. may colour his balloon flame red, bv dis- 
solving a little muriate of strontian, in the spirits of 
wine; he may also colour it green, by a little boracic 
acid or nitrate of copper. 

ЕлЕствон. 


— ВЫ 
TO CORRESPONDENTS. 


L 


Lf we can spare room for J. F. S's letter om Strikes 
next weck, tt shall be inter ted, but we do not in- 
tend to сер wp а long controversy on the suljcct, 
as it would become tiring to the general reader. 

W. F. P.'s opinions on syphons shall be attended to- 


Should any af our corre. dents have chemical ap- 
paratus, scientific books, c., to dispose. of, and 
wish to give lictty to the same through ому Ma. 
gaxtne, they must bear іп mind, that, bin, бой 
price, it becomes an advertisement, ad ше 
to pay thc duty. 

“С. D. Thomas.“ — The article shall appear in a 
Jortnight at farthest. With regard to the sugges- 
tion іп the latter part of his letter, we beg to inform 
him that we have very particular reasons for 10 
doing. 

We have not received the papers on ап “ Electrical 
Telegraph,” alluded to by UL.“ 

Heceived Presque, A Friend, В. S. Ес. 

We beg W. H. White to accept our thanks for the 
paper he has sent из. We shall be happy to Mar 
Jrom him again. Also, A. B. Y. Z. 

An Aspiring Mechanic ought to have written to the 
inventor for information he requires. We 
merely inserted the letter sent u. as a favour, and 
know nothing of the particulars of the invention. 

A. K.— We think his plan for a railway protector 
would be too complicated and expensive to be по. 
ticed by any of the companies, Mr. Hawthorn 
plan is both simple and effective. 

A Machinist.—The paper on team. engine cranks 
shall appear shortly. 


China has our best thanks. 
Received А. M., G. A. Patterson, $c. 


London: Printed at the Holloway Press, by D. A. 
Посрчкү; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell-street, Strand; and may be had of ail 
Booksellers. 
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LOCOMOTIVE ENGINES. 


To the Editor of the Penny Mechan с. 


Sin, —Although the exterior form of Rail- 
road engines is well known no doubt to 
most of your readers, the interior me- 
ebanism is generally but imperfectly un- 
derstood; 1 therefore send you the fol- 
lowing description of that form now most 
generally used. Figure 1 represents the 
interior of the common Rail-road engine. 
Fig. 2 is a section (longitudinal) of the 
boiler; and fig. 3 represents an horizontal 
section of the bottom. ‘The boiler consists 
of three parts viz., A, fire-box ; B, water and 
steam chamber; and c, smoke-box. ‘The 
fire-box consists of a double casing of cast 
iron, in the interior of which the fire is 
made; the space between the twocasings is 
filled with water, and has two communi- 
cations with B, the water and steam cham- 
ber; one at the bottom, by which it is 
supplied with water, and the other near 
the top, by which the heated water and 
steam pass to the water and steam chamber. 
the water and steam chamber » is a cylin- 
der of iron, about half an inch thick, 
through which a number of tubes run; the 
tubes are from 1 to 3 inches in diameter, 
aud from 40 to 120 in number. "The 
smaller the tubes are, the greater the 
number. These tubes communicate with 
both the fire and smoke-boxes, and through 
them the heated air und gasses pass in 
their way to the chimney D; so that a 
large amount of surface is exposed to the 
action of the fire and heated air. The 
engines are placed under the boiler. The 
cylinders are situated in the smoke-box, 
by which they are maintained at a high 
temperature. H,H, denote the cylinders. 
The pistons I I, work in guides KK. LL, 
represent the crank-rods, and м the 
cranked axle. The crank is seen in fig. 3, 
the other, from its position, is not visible. 
In figs. 1 and 2, that part of the smoke-box 
in which the cylinders are placed is 
marked z. Іп fig. 2 the fire-box, fire, 
water, and steam-chamber and smoke-box 
are seen, as also the air-tubes; the large 
tube is the one which supplies the engines 
with steam, and the short upright one in 
the smeke-box is the eduction pipe, out 
of which the steam which has worked the 
engines issues in a jet, and rushing up the 
chimney creates a vacuum therein, which 
causes a good draft to pass through the 
fire; E is a wire gauze сар on the chimney- 
top, to prevent “the escape of the small 
pieces of burning fuel which the violent 
draft causes to ascend the flue; c G frame- 
work of engine. 

In some engines the cylinders are placed 
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by the side instead of under the boiler. 
Some engines have been made with 
upright cylinders, but as they do not an- 
swer so well as horizontal cylinders they 
are generally discarded. Engines answer- 
ing the above description cost about 
10007. pounds ; and if kept at work, cost 
about 707. per month in repairs; they аге 
from 20 to 50-horse power; burn coke for 
fuel, which creates very little or no smoke. 
The barking heard, while an engine is in 
motion, is occasioned by the escape of the 
used steam from the chimney described. 
Yours, «с. C. D. THOMAS. 


— — 


PERPETUAL MOTION. 


PERFETUAL motion makers, though often 
great simpletons, are generally a worthv 
and deserving class ascent those who 
conceal a moving power for the purpose 
of deception) and they are rendered still 
more ‘interesting by the sufferings they 
endure, through the unfortunate prestige 
which so subjugates their understanding, 
that instead of riding their hobbies like 
other people, they allow their hobbies to 
ride them, driving them unmercifully 
through the deserts of imagination, where 
the admonishing voice of reason, is 
drowned in the uproar of folly and error. 

My present object is to repair the in- 
jury "which the amiable, but utterlv mis- 
taken “С. P. P." has unintentionally in- 
flicted upon those truly unfortunate be- 
ings who are “wasting their energy in 
visionary pursuits, and filling their closets 
with skeletons of the deformed abortions 
of their incubus imagination.“ “9. P. P." 
says he shall live and die in the belief. 
But l am happy to say I entertain a more 
favourable opinion of his case; and I 
should feel both happy and proud, could I 
contribute in any way to that conversion 
which I have no doubt will ultimately be 
effected by his own good sense. Recol- 
lect the words of Casimir Perier. 
“© L'homme absurd est celui qui ne change 
jamais." And I think I perceive some 
aptness for conversion in this phrase :— 
* l'o make it move it only wants a—— 
&———, you understand me! (hat I wish 
you to put to it." I will do so;—it 
only wants a sufficient knowledge of 
the nature and laws of motion, to under- 
stand that it is impossible. 

Before I proceed to combat the argu- 
ments of “ G. P. P." I have a little ac- 
count to settle with him in the name of 
what he calls the “slow coachmen." Ав 
I am myself interested in the vindication 
of the principles which he thus denounces, 
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I propose, in fairness to both parties, to 
call in our old friend Phœdrus as umpire. 
He tells a story оға coachman driving а 
mule when an impatient fly ordered the 
mule to quicken his pace; to whom the 
mule replied, “ I will not be guided by thy 
voice, Mister fly, but by the gentleman 
with a whip in the front seat, who knows 
better than either of us when to stop and 
when to go; 
aufer frivo'am insolentiam 

Nan, que ubi strigandum est ct ubi currendum scio," 

do not mean to call G. P. P." a fly; 

if he think so, he may call me the mule, 
or anything else to balance the account. 

The sum of “ G. P. P.'s argument, I 
understand to be this : modern discoveries 
have enabled usto accomplish many things 
which were formerly deemed impossible. 
Science is constantly bringing forth new 
wonders, and we have not yet so fully ex- 
plored the resources of nature as to be able 
to assign exact limits to its future achieve- 
ments. Не therefore concludes that new 
combinatiens may, at some future time, 
produce the perpetual motion which phi- 
losophers now айїтт to be impossible. 
This may appear plausible enough to su- 
perficial reasoners; but when its defective 
logic is pointed out, it must share the fate 
which I hope is reserved fur all false doc- 
trine. 

Propositions are of three kinds; Ist, 
things which we know to be true; 2nd, 
things which we know to be false; 3rd, 
thiugs upon which we cannot with cer- 
tainty decide. Now “ G. P. P." has only 
considered the Ist and the 3rd ; and as 
he cannot place his proposition in the Ist 
division, he transfers it, as a matter of 
course, to the 3rd; whereas it is amply 
demonstrated that it belonus to the 2nd. 
Everyone (except metaphysicians and 
idiots) must admit that we are acquainted 
with some facts which we know to be uni- 
versal and certainly true: thus we 
know that the whole is greater than a 
part; that the three angles of a triangle 
are equal to two right angles; that the 
earth is a spheroid, and greater than the 
moon 3 even ministers of state, upon most 
occasions so hard to convince, must ac- 
knowledge the truth. of Milton's proposi- 
tion, The mind is its own place;" and 
we know that if chords be drawn from 
any points in the circumference of acircle, 
to an extremity of the diameter which is 
perpendicular to the horison, the time of 
a body's descent down each of them will 
be equal to its perpendicular descent down 
the diameter. * None but metaphysicians, 


This is the key to my solution of the problem 
ot 66 Boa." 
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and the other gentlemen  before-inen- 
tioned, will deny the truth of the first 
assertion; and though the last can only 
be understood by those who have some 
notion of mechanics, its truth is neverthe- 
less as satisfactorily proved, and equally 
certain. We also know that a pint mea- 
sure cannot contain two pints of liquid : 
that twenty horses cannot be distributed 
in five stables with an odd number in each 
stable ; and we are equally certain that no 
motion can be produced, or force exerted, 
by any means whatever, without & cor- 
responding and equal action in the oppo- 
site direction, which is equivalent to say- 
ing that no action of the parts of any sys- 
tem of bodies amongst themselves, can 
increase their whole aggregate quantity 
of motion ; or in other words, motion 
may be altered, or trunsferred from one 
part of a svstem to another, but it cannot 
be increased without the action of some 
external force. If these facts are not 
equally manifest, the certainty of their 
truth is equally established; and the or- 
thodoxy of their demonstration is not to 
be questioned, because Jack and Bob do 
not understand it. Motion is either the 
consequence of & force impressed upon a 
body, or the inherent inertia of matter 
which inclines a body to continue in any 
state of motion or quiescence imparted to 
it Now inertia is not only an essential 
property of matter, but is identical with 
it; inertia is matter, as much as solidity, 
which in its ultimate analysis can only be 
designated the force of protrusion. In- 
ertia is invariable in every particle of 
matter under all circumstances: the dif- 
ferent momenta we distingnish in differ- 
ent velocities, are entirely relative, and 
no action in nature can alter the aggre- 
gate momentum, or motion in a given di- 
rection, of any system of bodies acting 
only upon each other; it is as impossible 
to communicate motion to a body, with- 
out taking the same quantity of motion 
frum some other body, as it is to increase 
the quantity of matter in one body with- 
out taking from another. 

There are only two sources of mechani- 
cal power—gravity and electricity, neither 
of which produce any effect unless they 
approximate to a state of equilibrium. 
The notion of mechanical perpetual mo- 
tion is not derived from any mistaken 
opinions respecting the laws of motion ; 
but from the utter ignorance of the princi- 
ples upon which motion depends. By the 
agency of external forces, perpetual mo- 
tion may be produced,in a variety of 
ways. 1 saw a clock, some time azo, 
mide by one Zamboni, an ltalier, which 
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is kept in motlon by the action of a gal- 
vanic pile upon the extremity of the 
pendulum. But, what is the use of these 
things? They must all stop while they 
are being repaired, and a good spring or 
a weight would be far preferable. After 
all, I know of nothing that comes nearer 
to perpetual motion tlian a scolding wo- 
man's tongue; to make it stop it wants 
a—a—you understand me? that I wish 
you to put to it. —1 here's a poser for you, 
Master P. Q. E. D. 


— а 


CYLINDRICAL RAILS. 


To the Editor of the PENNY MECHANIC, 


Sin,—It has often occurred to me that 
cylindrical rails might be used with more 
advantage (both as regards cheapness and 
solidity) than those at present adopted. 
The rails now in use are supported by 
iron chairs, which are fixed, by bolts, 
either on blocks of granite (which cost 
about 12s. the pair) or on sleepers, pre- 
pared after Kyan’s process, which are also 
very expensive. And after all this, it is 
well known that the rails will oscillate, 
which is partly owing to the immense 
weight of the carriages, and partly to the 
unequal pressure of the flanges against 
the rails. If two of the T rails were 
laid on the ground, parallel to each other, 
without support, and an engine placed 
on them, aud put in motion, it would not 
proceed far before the rails would be 
thrown down.—Now if two cylindrical 
rails (about the same diameter as the pipes 
used by the gas companies) were laid 
down in the manner before mentioned, 
and an engine placed on them, having 
its wheels sufficient] y fluted to cover rather 
more than one-third of the rails, it would 
travel along them in safety. The ad- 
vantages gained by this sort of rail would 
be,—Ist, the saving in the expense of lay- 
ing them; 2nd, by the wheels being 
fluted they would tend to keep the rails in 
their proper position, instead of causing 
them to oscillate, as the wheels at present 
in use do; 3rd, the rails, being hollow, 
might be made to answer the purpose of 
draining the rail-road. ] am aware that 
objections may be raised against this plan 
on account of its not being appliceble to 
rail-roads already completed ; but I think 
the curves, and the shifting on to other 
lines of rails (where the whole of the 
railway is laid down with cylinders), 
might be overcome, under the manage- 
ment of some of our clever engineers. 
I am yours, «с H. Р. 
P.S.—1 should feel obliged to “ Q. E. D.“ 


172 


MECHANIC. 


or any of your scientific cor ts, 
who would favour me with their орі. 
nionsi of the above plan, through the 
medium of your valuable Magazine. 


— — 


ANSWERS TO THE QUESTIONS 
IN No. 52. 


Aninflerible cylindrical vessel, six inches 
in height, being filled, contains fifty culic 
Jeet of water; let this vessel be placed 
with its base to the horizon, and closed іп 
every part except a small hole in the top, 
into which а common quill is filled, pro- 
jecting two inches above the surface of the 
water. When this quill is filed, how 
much will the pressure on the бойот of 
the vessel be increased? 


Тне increase of pressure on the bottom of 
the vessel, produced by the water in the 
quill, will be 16,6663 ounces ; or the whole 
pressure 56,6663 ounces, the weight of 50 
cubic feet of water being 50,000 oz. 
Effects of this kind have obtained tbe 
improper appellation of hydrostatical pa- 
radox; the effect is exactly what we are 
led to expect from the principles of hydro. 
statics, and equally consistent with the ge. 
neral principle of mechanics. It is evident 
that the whole surface supports the whole 
incumbent column of water; and when 
the weight of the water is equal in all 
parts, every equal portion of the surface 
will support an equal portion of the pres- 
sure. If we suppose the aperture of the 
tube to be 1-50,000th of the whole surface, 
the pressure on the corresponding part of 
the bottom of the vessel will be loz.; now, 
when the tube is filled, the height of 
the incumbent column resting upon that 
part of the bottom of the vessel which is 
immediately under it will be increased 
from 6 to 8 inches, and the pressure from 
1 oz. to 1} oz. ; but fluids necessarily press 
equally upon all parts of a horizontal sur- 
face, otherwise there would not be equile- 
brium amongst the parts of the fluid. A 
lesser force supporting a greater, which is 
impossible; therefore, the pressure upon 
every portion of the surface equal to the 
aperture of the tube will be increased 1; 
and, consequently, the whole pressure will 
be increased 4, as before stated. If the 
resistance of the surface of the vessel be 
considered as the weight, and the water іп 
the tube as the power, W x M's velocity 
=P x P's velocity, agreeable to the 
theory of mechanics. . E. L. 
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ON STRIKES. 


To the Editor of the Penny Mechanic. 

Уге, Alt is an established maxim, that it 
is always much more easy to discover an 
evil than to find a remedy for it; and had 
l adhered strictly to this rule, 1 might not 
lave fallen under the censure of your cor- 
respondent, A. W. C. 

Your correspondent alJudes to the re- 
mark I made respecting the futility of the 
workmen striking on the occasion of any 
dispute, and makes a very lame attempt 
to convict me of inconsistency. I still 
hold that opinion, and beg leave to ask 
A. W. C. to point out what good can pos- 
Bibly arise, either to the masters or work- 
men, from the latter striking, considering 
the present relative positions of both. If 
a workman had nobody but himself to pro- 
vide for, strikes might assume a very dif- 
ferent complexion; but it is generally the 
case that an operative has a wife and fa- 
mily dependent on him: he can, perhaps, 
for a long time, bear privations himself, 
but can he bear the cries around him for 
bread unmoved, when any remedy is 
within his reach? Certainly not, it would 
be an insult to human nature to harbour 
such a thought; and driven by the cries of 
a starving family, be will, if possible, re- 
sume work on almost any terms. Where, 
in such a case, would be the utility of a 
strike? A strike can only be continued 
while the money of the operative holds out, 
aud if the masters have more money than 
the men, it is «lear enough who will sur- 
render first. That worst of all rebellions, 
a rebellion of the belly, is not to be trifled 
with. 

Your correspondent designates the hint 
I gave respecting Trade Societies, as ob- 
jectionable 2” the plan (as stated in my 
letter) was mentioned at the last meeting 
of the British Association. It is not my 
plan, although ! should not have the least 
objection to defend it at another opportu- 
nity. A remedy for strikes, come when it 
may, must be framed with extreme cau- 
tion, and only after carefully considering 
the various details of this very intricate 
subject. 

In the last paragraph of his letter, your 
correspondent says—“ But when he as- 
serts that they (the workmen in a strike) 
resort to gin-shops, I think he must hold 
the character of the mechanic in low esti- 
mation, by the many, for the vices uf the 
few.” This I maintain to be at present, 
unfortunately, the fact to a great extent, 
although it would be a libel to say that a// 
would do so; I never said so, nor had I, 
1 am happy tosay, any reason to assert it. 

A few words more, and I have doue. 
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A. W. C. says, at the close of his remarks, 
* All strikes that have been made within 
the last five years have been badly ma- 
naged, or they must h. ve succeeded. Among 
them were too many masters who manned 
(qy. marred?) the whole, and thus set 
aside that good that would most certainly 
have arisen, had they but listened to the 
directors” I should very much like A. 
W. C. to prove what he here asserts, and 
to reconcile it with the first part of his let- 
ter, wherein he states he agrees with me, 
that strikes never can do good to the ope- 
ratives. I am, Sir, your's, &c. J. F. S. 
— Уо 
METEOROGICAL SOCIETY. 
Dec. 12, 1837. 

Dr. LR E, F. R. S., F. R. A. S., in the Chair. 
AT this meeting were read exceedingly 
interesting papers relative to the electrical 
phenomenon which appeared on the night 
of Sunday, Nov. 12th ult., from Poole, 
Worcester, London, Edmonton, Manches- 
ter, &c.: but in some of these places were 
seen a sufficient number of meteors to 
constitute a meteoric shower, which has 
been so striking a feature in meteorology 
for several years past on the 12th and 13th 
of November. It appears, by a paper 
from Professor Olmsted, Yale College, 
U. S., that the meteoric shower was seen 
here in its usual splendour, but no metc- 
ors were visible till five minutes before 
one o'clock, a. M., on the 13th, at which 
time clouds prevailed at all the places 
from which accounts had been received 
by the Meteorological Society, which may 
account for no meteoric shower being visi- 
ble at those places from which notices of 
the phenomenon had been received. Pro. 
fessor Olinsted says the maximum display 
took place between three and four o'clock 
in the morning of the 13th ult., and that 
226 meteors were visible this year. 

Mr. Woods, of 47, Hatton Garden, me- 
teorogical instrument maker to the So- 
ciety, exhibited diagrams of an instru- 
ment which has long been a desideratum 
among meteorologists,—a self-registering 
barometer; which, from the simplicity of 
its construction, and the getting up at no 
additional expense to the common baro- 
meter, there can be little doubt but the 
instrument will become generally adopted. 
Mr. Woods also exhibited his improved 
safety mountain and marine barometers, 
elegantly fitted up in bronze cases, so 
that they are calculated to stand high 
temperatures without being subject to the 
Injury consequent on barometers mounted 
in woud cases, which invariably split in 
or about the latitude of 40°., to the injury 
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of ships at sea, and frequently to the great 


loss of property; and often that which is 
of much greater consequence, the loss of 
human life. This gentleman also exhi- 
bited his double registering thermometer, 
and ап improved atmospheric thermome— 
ter: all of which instruments are con— 
structed upon principles that not only do 
credit to the inventor, but will secure 
an accuracy in meteorological registers 
which has neve; till this period been ar- 
rived at. Engravings and descriptions of 
all these instruments will be given in the 
Society s ''ransactions, which will shortly 
be published. ‘The meeting then ad- 
journed till Dec. 26. 


— E 


MISCELLANIES. 


Royal City Medal.—Messrs. Griffin and 
Нушпз, of 22, Cornhill, have struck, in 
honour of her Majesty’s late visit to the 
City of London, a medal of inost beautiful 
workmanship, having a very faithful like- 
ness of our youthful Queen on the front, 
and the reverse representing her Majesty 
receiving on the throne the Sword of Jus- 
tice from the Lord Mayor, with various 
devices suited to the joyous and memora- 
ble occasion. ‘the medal is struck in fine 
gold, weighing seven ounces, which may 
be seen gratis : also, from the same die, in 
silver, price 34. 3s, bronze gilt II. 115. 6d., 
bronze l5s.; and in a particulerly pure 
white metal at 2s. Gd. each. 

Coloured Lithography. — The transaction 
of the society at flulhausen announces а 
new invention by M. M. Engelman, which 
is coloured lithography; and, as a speci- 
men, gave a landscape encircled by ara- 
besques, highly and elegantly coloured. 
This is entirely effected in the press ; and 
it is said the process is so simple, as to 
enable even an inexperienced workman to 
draw off a hundred proofs in one day. We 
should be glad if any of our readers could 
afford us any further information respect- 
ing this invention. 

Expedition to the South Polę.— The 
French have fitted out an expedition to 
explore the antartic regions, and proceed, 
if possible, beyond the limits of Cook and 
Weddell. 

Саз.--Поев any of our readers know 
what is the origin or derivation of the 
word * gas?” ‘The term gas sprang from 
the same source as ghaist or ghost, both 
being from a Teutonic word signifying 
spirit or supernatural being, and variously 
spelt gast, ghais, or otherwise, according 
to the different Teutonic dialects, Now, 
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some of the mineral springs of Germany 
exhale a vapour which hangs above them 
in the semblance of a light thin cloud. 
This, being scen, was occasionally taken 
for a ghais or ghost ; but those who had a 
little more wit at their finger-ends knew 
the thing to be neither more nor less than 
a vapour. From this deceptive appear- 
ance, however, arpse the custom of арріу- 
ing the term ghais to all vapours or zri- 
form bodies; and, being adopted by the 
continental chemists, the word soon be- 
came universal in this sense.—Greenock 
Adveriiser. 


Falling Ston-s.—An account has been 
received from Brazil, of the appearance of 
a meteor of extraordinary brightness, and 
as large as the balloons used by aerenauts. 
It was seen for more than sixty leaguesin 
the province of Ceara, and over the village 
of, Macao, at the entrance of the Rio Assu; 
it burst with a noise like thunder, and an 
immense quantity of stones fell from it, 
in a line extending more than ten leagues. 
The largest portion fell at the entrance of 
the river, and in various places they 
pierced through several dwellings, and 
buried themselves several feet deep in the 
sand. No human life was lost, but mauy 
oxen were killed, and others severly hurt. 
The weight of those taken out of the sand 
varied from one to eighty pounds. 


Singular Discovery.—A singular dis- 
covery was made in Dlaen-y.nant lead 
mine, near Mold, Flintshire, a few days 
ago. The workmen at the end of one of 
the levels were surprised, and obliged 
to run for their lives, in consequence of 
an immense rush of water suddenly burst- 
ing in upon them. After three days the 
water totally disappeared ; and, on cauti- 
ously proceeding to the place, they found 
an opening through which the water had 
issued, of about four inches diameter. 
Hearing a sound as of a heavy run of 
water inside, they enlarged the aperture 
so as to admit of their passing through, 
and found that it was the bed of & subter- 
raneous river, which in all probability 
affords the principal supply to the far- 
famed St. Winifred's Well at Holywell, 
from which it is distant about twelve 
miles. The stream being then shallow 
they explored it about sixty yards down, 
and were astonished to find several large 
caverns to the right and left, from the 
roofs and sides of which were suspended 
numerous and beautiful specimens of 
white spar or stalactites. The company 
are in high spirits, these appearances being 
considered favourable for a large ] 
ment of ore.— Shrewsbury Chronicle. 
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OIL OF VITRIOL; 


Ов, liquid sulphuric acid, is colourless, 
inodorous, and of an oily consistence; it 
is highly acrid and corrosive; its acid pro- 
perties are extremely strong, so that a 
single drop gives to a large quantity of 
water the power of reddening vegetable 
blue colours; but when undiluted it has 
the property of turning vegetable yellow 
colours, brown, as the alkalies do, but is 
removed by water. Its boiling point is 
about 545°. and it solidifies at 15°. below 
zero. 

Sulphuric acid has a great affinity for 
water. By exposure to the air in an open 
vessel it imbibes one-third of its weight 
in 24 hours, and more than six times its 
weight in a twelvemonth. When one 
part of water is suddenly mixed with 
fourtimes its weight of concentrated 
sulphuric acid, both atthe temperature of 
50°. it is raised to 300°. ; but, according 
to Dr. Ure, the greatest heat is excited by 
mixing 73 parts of acid with 27 of water. 
The mixture of this acid and water 
a'ways occupies less space than before 
combination, and the last-mentioned pro- 
portions more expecially, for the highest 
temperature is always succeeded by the 
greatest condesation. Its specific gravity 
is about 1:845. 

Concentrated sulphuric acid acts very 
slowly upon the metals at ordinary tem- 


peratures ; but at a boiling heat many of 


them decompose it, and are oxidized by 
combining with a portion of its oxygen 
while sulphurous acid is given out in the 
gaseous state. When diluted, it rapidly 
dissolves those metals which decompose 
water by its agency, asiron and zinc, with 
the evolution of hydrogen gas, and it 
dissolves the oxides of most other metals. 
It readily combines with the alkalies and 
earths, and forms with them various im- 
portant salts. i 

Dost vegetable and animal substances, 
owing to the carbon they contain, decom- 
pose and are decomposed by this acid ; this 
renders it of a dark colour. Although it 
ought to be colourless, yet the slight 
colour it often acquires from the circum- 
stance just mentioned, does not materially 
deteriorate it in quality or reduce its 
strength. . 


AQUA FORTIS, 


Or nitric acid, is & dense, colourless fluid ; 
it emits white disagreeable fumes ; its taste 
is d i sour and acrid, and the 
skin isindelibly tinged of a yellow colour 
by it. When exposed to the air, it 
attracts water, for which it has consider- 


able affinity ; and when they are suddenly 
mixed, heat is evolved. 


Nitric acid has usually a yellowish tint, 


owing to a small quantity of nitrous acid, 
formed by the partial decomposition of a 
little of nitric acid during its preparation. 
By exposure to light and expecially to the 
direct rays of the sun, it becomes first of 
straw colour and then of a deep orange, 
this change is owing to the evolution of 
oxygen, and the consequent formation of 
nitrous acid. 
act upon the metals in general, of ordi- 
nary temperatures, nor on some of them 
even when boiled in it: but when a little 
water is added, most of them decompose 
a portion of the acid and water also; and 
the metals combining with the oxygen of 
both, they are either oxidized and become 
insoluble, or are dissolved and converted 
into nitrates, by the nitric acid remaining 
undecomposed ; during this action nitrous 
gas is given out, which uniting with the 
oxygen of the air, forms red nitrous acid 
gas. 


If concentrated it does not 


It is decomposed by some combustible 


bodies with great rapidity, as by charcoal, 


by phosphorus and by sugar; its specific 
gravity is 1:90. 


—ꝛ— 22222 o 


Potato Brandy.—M. Krauss, of Dus- 
seldrof, has latley given his attention to 
the deleterious effects of the spirit extracted 
from potatoes, and which isin general use 
in the north of Europe, both as a liquor 
among the lower classes, and as the basis 
of a finer class of cordials, and some 
medicines. Several physicans have already 
pointed out its deleterous effects, but as 
the researches of chemists could not find 
any injurious principle in the rectified 
spirit, noattention was paid to this opinion. 
M. Krauss imagines that he has found out 
the difference between spirit of wine and 
spirit of potatoes, but he deems it much 
more important first to show the extrane- 
ous matter introduced into the latter, and 
to this he at present confines himself : he 
says, that not only is the rectification of 
the spirit but too often carelessly conducted, 
but the spirit itself is made from potatoes 
which are either rotten, or which have 
begun to germinate. Its effects upon the 
human frame he describes are most dread- 
ful: producing delirium tremens, idiotcy, 
&c. ; and as, from its cheapness, it is im- 
moderately used, most of the crimes com- 
mitted in Sweden and Rhenish Prussia, 
are due to the abuse and nature of this 
brandy.— Atheneum. 


THE PENNY 
QUERIES. 
To the Editor of the Penny Mechanic. 
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SiR,— 1f you, or any of your numerous correspond- 
ents, could answer the following queries, as carly as 
possible, it will much oblige, 

Sir, your obedient servant, 
C. PARKE. 

Ist. What is the cheapest apparatus I can employ, 
Гог obtaining the metal potassium ? 

опа. In what manner can I analyse a certain com. 
pound (starch, for instance) so as to find the con. 
TL parts, and the ratio in which thcy are com. 

шей? 

Ord. What wax (if it be) is it, which is used for 
chemical apparatus, such as the corks of a Woulfe's 
bottle: df not waz, what is it, and how сап I make it? 


Sin, —I should be glad to know if any of your nu. 
mu rous correspondents сап inform me, how I can 
unite essence of lemon with water, во aš not to leave 
the ойу water floating on the surface r 

J. WiLoUucunY. 


Sin, —You will very much oblige a Constant Reader 
by inserting thc following qucrics :— 


If C. Parke will give me an idea of mixing the co- 
lours tor paper-staining, I shall thank him. Сап any 
of your readers inform me how thelacquer is put on 
tin and other goods, to make them appear like brass ? 
Also, what is used to scour woollen cloths, and bow 
is it done? Also, a good cheap olive brown dye. 
Likewise, how the spirit is made, which is burned in 
the new lamp, that gives a brilliant light similar to 
gas? R. G. 


Will any of your correspondents inform me of the 
best, or most suitable work on geology, (not an ex. 
pensive one) for a person beginning that Nun t 


Sig, —I shall feel obliged if any of your corres. 
pTondents сап inform me of апу composition that will 
answer the purpose of oil to machinery, working sub. 
merged in sea-water, and will not wash away or rise 
to the surface, but will adhere to, and preserve ma- 
chinery exposed to the corroding effects of sca- water Р 

MACHINIST. 


ANSWERS TO QUERIES. 
7 To the Editor of the Penny Mechanic. 


To prepare solar Phosphorus.—Clcanse oyster 
ehells by well washing; expose them to a red heat for 
half an hour; separatethe purest part, and put it into 
а crucible in alternate layers with sulphur, till almost 
full; expose the vessel to a red heat for one hour at 
least ; when cold, break the mass, and separate the 
whitest parts for use. When enclosed in a bottle, the 
figure of a watch may be distinguished by H RAE 

. B. Y. Z. 


To make Phosphorus red uc pe acid be mixed 
with one-fifth of its weight of powdered charcoal, and 
the mixture distilled at a moderate red heat, in a 
heated earthen retort, whose beak is partially im. 
mersed in a basin of water, drops of a wavy.looking 
substance will pass over, and, falling into the water, 
will concrete into a solid, called phosphorus. It can 
be purificd, by straining it through a piece of Chamois 
Icather, under warm water. 
Ihe above are answers to“ С. Boney,“ No. 50. 


“А Young Mechanic," No. 54.— Immerse the seed 
for two or thrcc daysin oxymuriatic acid, after which 
sow it in a light soil, and place over it a metallic 
cover : then bring it in contact with an electric ma. 
chine, and the Plants will be produeed in a few mi- 
nutes. By the same agents as are employed in this 

rocess, cggs may be hatched in a few hours; water, 
п а short period, separated into its two component 
parts, oxygen and hydrogen, and by the same power 
restored to its former state; and platina, the most 
difficult metal to melt, can be fused and calcincd ! by 
the discharge of an electric battery. 
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* A. T. R.“ No. 51.—How niagnets are made ?— 

There are several modes in which a piece of iron may 
be converted into an artificial magnet, The following 
is a simple and ready method of doing so: — 
_ Leta straight bar of hard tempered steci be held in 
іп a vertical position (or still better, іп a position 
slightly inclined to the perpendicular, the lower end 
deviating to the earth), and struck several smart 
blows with a hammer, it will be found by this simple 
process to have acquired all the properties of the 
magnet. A. B. Y. Z. 


Inquisitor,“ No 59—Tracing paper, &c.—TI think 
the fullowing receipt will accomplish what you desire, 
viz , a good tracing paper :— 

Nut oil, oil of turpentine, of each half a pint; rub 
the paper with the oil, and dry it immcdiately, by 
rubbing it with wheat flour; if washed over with ох. 
gall, it will bear bcing written upon with ink. 


“J.C. A.,“ No. 57. — For the purpose he requires: 
naptha will be found the best substitute. To make it 
burn crimson or red a little nitrate of :trontia ehould 
be dissolved in it; a green flame is produced by using 
boracic acid; and a yellow by the nitrate of barytea 


“R. H.” No. 50.— The best way of joining гіз 
tube, is by using the cement mentioned in the Ist vol. 
of this work, at the Arth page. 


To an Amateur Dic-Sinker.—The best way of hard 
ening fine steel, as engraved steel, needles, watch. 
pinions, &c. isto cover them with soap, previous to 
putting them in a charcoal fire. 


Siu,—Presuming that your correspondent, who 
writes relative to the cheap Pneumatic Trough, 
mentioned in a back number, has written the name 
* Brack” for “С. P., I beg to inform him, the 
trough can be made to any size, suiting the purposes 
and convenience of the operator. 
I am, Sir, your obedient Servant, 
C. Parre 


% J. D." Poplar.—Parchment size is generally 
used; but isinglass Is an excellent substitute, Gum 
Arabic will make a very good varnish. C. & B. 


Sin, — If your corespondent. Tyro, wishes to obtain 
oxygen gas, he can do it by mixing equal weights of 
black oxide of manganese and aulphuric acid, in a 
glass retort, to the heat of an argand lamp, the 
oxygen will be expelled ; by putting the black oxidc 
intoa quicksilver bottle, or other vessel equally con- 
venient, and exposing it to a red heat, he will obtaiu 
oxygen, If he wishes to obtain large crystais of 
sulphate of zinc, he must evaporate the solution very 
slowly, until a slight skin is formed on the surface, and 
leave it to cool, it will then chrystalize, Cu 

1NA. 


— d 
Errata—No. 60, page 100, * Chloride," line 3, 


read many the mettles on fire; and lines 41 and 
42, read which forms vegetable compounds.” 


TO CORRESPONDENTS. 


We sec nothing ncrel in the plan proposed by 4. N. 
D., for preventing stcam-engines getting off the 
rails, Inthe drawing he has sent as there ts no- 
thing more than the common wheels, with ile 
Jlanches attacked to them. 


We have received C. D. Thomas's two papers on the 
nature and properties of steam, ама will спасағоит 
% find room for the first of them shortly. 


Received А Subscriber, A. Z., R. S, An Engineer, 
W. U., H. A., Ес. 


Apollo Chemicus.— No. 
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To the Editor of the Penny MECHANIC. 


Sin, - Your Correspondent, “Q. E. D." 
is in error in the solution of the triangle 
in No. 58. In that solution the angle D 
is an obtuse one, and by that the acute 
angle, B, is diminished ; but for increas- 
` ing it the following diagram will ex- 
plain : 


Draw А В = greatest side, and with A a, 
== lesser side as radius: from the point А 
describe the dotted circle а,а,а; then, 
from the point В, draw BD, touching the 
circle a, a, a, on its circumference; and 
at right angle to BD draw D A; then B D 
is the length of the required side, and the 
greatest possible acute angle is D, B, A. 
PRAESEPE. 


aniio 


ON THE NATURE AND PROPER- 
TIES OF STEAM. 
VIS VAPORIS. 


STEAM is now the most powerful and 
generally-used prime mover of the pre- 
sent age. Steam is water converted into 
an invisible gas, or vapour, by the agency 
of heat. Under the ordinary pressure of 
the atmosphere water assumes the form of 
steam at 212" of Fahr., and the tempera- 
ture of the water continues at this point, 
all additional heat going to form steam, 
which contains much more heat than 
boiling water; and the steam produced 
under these circumstances has an elastic 
force of about 15 pounds per square inch; 
viz. it balances the atmosphere pressure. 
And a cubic inch of water produces a 
cubic foot of steain, or 1728 cubic inches. 
If, however, the pressure be diminished 
or increased, the water will boil at a di- 
minished or increased temperature. Ina 
vacuum water boils at 70" instead of 212°, 
every inch of the harometer betwecn 26 
and 81, causing a variation of 1°76 of a 
degree. And according to Dr. Gregory, 
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water, when pressed by a column of mer- 
cury five inches high, does not boil till 
heated to 217°, each inch of mercury pro- 
ducing a rise of 19. The elastic force of 
steam thus varying, the determination of 
its force, at different temperatures, has 
occupied the attention of many experi- 
mental philosophers; viz. Watt, Southern, 
Creighton, Young, Tredgold, Perkins, 
Dalton, Taylor, M. Dulong, and Arago. 
Mr. Tredgold's rule combines the requi- 
sites of simplicity and accordance with the 
results of experiment. To find the elastic 
force of steam in inches of mercury of the 
barometer, at a given temperature of Fab. 
thermometer, add 100 to the given tem- 
perature, and divide the sum by 177; 
raise the quotient to the sixth power, and 
it will be the force required. Thus, if the 
temperature of the steam be 431 its force 
in inches mercury will be 729, or about 
24 atmospheres. This rule applies only 
to pure water; and the less pure the 
water the greater deductions must be 
made from the above rule. When salt 
water is used, 177:6 or even 178, must be 
used as the divisor. C. D. THomas. 


— — 


MAGNIFICENT BRIDGE ACROSS 
THE WEAR. 

Or the several great works now in pro- 
gress calculated to increase and perpetuate 
the prosperity of this port, none, in а 
prospective point of view, has greater 
claims to attention than the Durham 
Junction Railway, and of which but little 
is publicly known. 

The erection of the Durham Junction 
bridge was commenced about twelve 
months ago, and is from designs by T. 
Elliot Harrison, Esq., the Stanhope and 
Tyne, and Durham Junction Railway 
Company's engineer, who, so much to his 
credit, brought the works of this spirited 
proprietary to a satisfactory conclusion. 
The building of the bridge has been con- 
tracted for by Messrs. John Gibbs and 
Son, of Aberdeen, the gentlemen who 
constructed the bridge at Glasgow, and 
several other similar erections. 

The bridge has four principal arches, 
besides three smaller ones on each side, 
inserted in the approaches of wing walls 
to lighten the masonry, and add unity to 
the design. 

Of the four main arches, three are 
thrown over the valley, to obtain the 
requisite locomotive railway level; viz, 
one on the south side and two on the north 
side, the river Wear being entirely span- 
ned by one splendid arch. The dimen- 
sions of the arches are as follows :— 
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l. Over the valley en the south side, 
100 feet span. 

2. Over the river Wear, 180 feet span. 

3. Over the valley on the north side, 
144 feet span. 

4. Over the valley on the north side, 
100 feet span. 

The length of the entire bridge is 810 
feet 9 inches, and its width between the 
parapet walls 21 feet. Over the bridge a 
double line of railroad will be laid, there 
being on each side a flagged footway. 

But the extraordinary height of the 
bridge forms its most attractive feature. 
From the foundation of the main pier to 
the crown of the arch, is 72 feet ; from 
the spring to the areh, is 72 feet ; and 
from the crown of the arch to the parapet 
wall, is 13 feet ; making in all 157 feet. 
From this, to obtain the height for the 
ordinary water level, we must deduct that 
portion of solid masonry buried beneath 
the waves, which makes the observable 
walling 130 feet ; this being (I speak from 
memory) about 20 feet higher than the 
justl y-celebrated bridge of Sunderland. 

In the construction of this gigantic 
erection, no expense is spared. ' he stone, 
which is a hard, durable, well-coloured 
free-stone, is obtained from  Pensher 
quarry, situated about a mile south of the 
place, the property of the Marquis of 
Londonderry, and the outer quoins of the 
large arches will be composed of granite. 
The foundations hoth for the abutments 
and piers, are based upon solid rock, to 
obtain which advantage it was necessary, 
in some instances, to excavate to the depth 
of 40 feet. 

The bridge is formed with turrets above 
the piers, which will add greatlv to its 
Strength transversely; the parapet walls 
will be very substantial, and care has 
been taken by Mr. Harrison, the able 
engineer, to make the erection not only 
safe, but durable. 

Notwithstanding that Mr. Gibb, the 
contractor, has had about 200 men at 
work for the last 12 months, the bridge is 
far from being completed. All the pillars 
are ready for the arches, which are in 
progress, particuarly the one over the 
valley on the south. At present the first 
impression of a stranger visiting the 
works, must be one of astonishment, on 
account of the unusual height and massive 
description of the requisite framework. 
The stone blocks, and other materials, are 
raised to their destined positions by means 
of a steam-engine, and the other machi- 
nery for carrying on the work is of the 
best description. 

The scenery around the bridge is of a 
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bold rocky character, the steep banks 
being well wooded. On the north side 
the scenery is more tame, consisting 
principally of arable or grass land. The 
bridge by the river line will be about six 
miles from Sunderland, eight miles from 
South Shields, and eight miles from the 
city of Durham. The land on the south 
side is the property of the Earl of Durham, 
aud on the north side of John Boulcot, 
Esq. The Junction bridge will not only, 
as already observed, present a fine object 
in the landscape, but, being in so elevated 
a situation, will command many interest- 
ing views, amongst others of Lambton 
Castle, which is only at a short distance.— 
Railway Magazine. 


— 


TUBUS CALEFACTUS. 


A VERY singular instrument for the ge- 
neration and propagation of heat, is now 
exhibiting at the Jerusalem Coffee-house, 
Cornhill, the invention of Mr. Thomas 
Joyce. The one we have seen is an up- 
right cylinder, about sixteen inches long, 
and six inches diameter, mounted on a 
tripod. Within this is some machinery, 
and a matter which, apparently without 
flame or smell of any kind, keeps up, with 
the assistance of the atmosphere, a com- 
bustive process by which considerable 
heat is generated. The inventor assures 
us that he is able to generate heat to any 
extent, as for instance, to boil, roast, or 
bake; or smelt metals without the least 
offensive smell or liberation of any gas 
whatever. This is indeed the puzzle to all 
who have seen it. He has assured us 
that the principle, as a philosophical one, 
is new. "That there is some sort of com- 
bustion going on in which the atmosphere 
plays an indispensable part, is obvious, 
inasmuch as unless it be suffered to enter, 
—which it does at the top, and increases 
or diminishes the heat according to the 
size of the aperture, —the heat sinks to 
nothing. These instruments are made of 
different sizes, according to the purposes 
they are intended for. The one above- 
mentioned is of copper and brass; and we 
were informed, at the expense of only 3d. 
per twelve hours, would maintain a room 
of 1,300 cubic feet, at the temperature of 
60? or 70? Fahr. ; one foracarriage, would 
cost only Id. for fifteen honrs. The fuel 
of it, it is said, need only be put in once in 
twenty-four hours, or even once a week, 
and will require no subsequent attention. 
Mr. Joyce has not yet finished the patent. 
ing of it, but has already orders for several 
thousand. — Ratlicuy Magazine. 
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METEOROLOGICAL SOCIETY. 
Dec. 12, 1837. 


Dn. Вінквеск, F. G. S., President, in the 
Chair.—After the reading of the minutes of 
the preceding meeting, and other prelimi- 
nary business was gone through, the Society 
proceeded to examine the new Test In- 
struments made expressly for the Society’s 
use, by Mr. Robert Carr Woods, 47, Hat- 
ton Garden® (instrument maker to the So- 
ciety). The Barometer is a magnificent 
instrument, the proportion of the cistern 
to the calibre of the tube being as 50 to 1. 
а proportion which obviates the correction 
for capillary attraction. 

The Self-registering Barometer is also 
8 beautiful instrument, attached to which 
is a Six's Thermometer and sunsures, or 
De Luc's Hygrometer, as purchasers may 
require. 

The Thermometers, Self-registering 
(day and night), and Double-registering, 
attracted much attention of the members 
present as also did Daniell's Hygrometer. 
Sir John Ross, R. N., the president, as 
well as the other members present, ex- 
pressed their high satisfaction at the close 
of the examination of the above instru- 
ments ; and next proceeded to the exami- 
nation of Mr. Wood's Mountain and Ma- 
rine Barometer in bronze frames, which 
also gave great satisfaction to the members 
(see the report, Dec. 30th, vol. ii. No. 
Ixii.) 

The next instrument examined by the 
Society, was Lieutenant Morrison's, R. N., 
new Electrometer. This instrument is 
intended to ascertain the “electric state of 
the atmosphere, that is, whether the elec- 
tricity in the atmosphere is greater or less 
than that of the earth ; if the former the 
magnet will deflect to the east, and is 
termed in meteoric language plus; if the 
latter the magnet will deflect to the west, 
and is termed minus. 

The magnet is suspended by a gold 
thread, from a brass cup fitted to the up- 
per part or apex of a conical glass, which 
is surmounted by a brass rod about two 
feet in length terminating in a point. A 
long discussion took place whether this in- 
strument was properly an electric or an 
electro-magnetic instrument ; the balance 
of opinion terminated in favour of the lat- 
ter, in the present form. Sir John Ross 


9 Observers, whether members of the Society or 
not, may have their instruments attested by the So. 
cictv's standard, in forwarding them, free of expense, 
to Mr. Wood. | Also all communications for the So. 
ciety arc to be directed to the Secretary, Mr. H. W i've, 
47. Hatton.garden, London, where the laws of the 
Socicty may be had gratis, 
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suggested an improvement in the suspen- 
sion of the magnet, which improvement 
will be made, and the instrument again 
submitted to the Society for examination. 
The improvement suggested by Sir John 
Ross was highly approved by Dr. Birk- 
beck, and the other members present, upon 
the conviction that the instrument will be 
rendered entirely an electrical instrument, 
and if so, it will be an exceedingly valua- 
ble one to the meteorologist. 

Several donations of books was then an- 
nounced by the secretary from the Aca- 
demie Royale de Bruxelles; the Albany 
Institute, United States, America ; and 
the South African Institution. 

The meeting then adjourned to Tues- 
day, the 9th of January, when will be 
exhibited some beautiful diagrams illus. 
trative of meteorological phenomena dur- 
ing a period of fourteen years; and par- 
ticularly interesting papers read relating 
to the meteorology of the Volcanic Island 
of Teneriffe, during a period of eight 
years: with a description of one of the 
most interesting tempests known for many 
years. Friends to meteorology are cor- 
dially invited to attend. 


— — 


MISCELLANIES. 


Timber in a Ship of the Line.—A regu- 
lar seventy-four gun ship requires 3,000 
oaks to build her ; these trees would re- 
quire 100 acres for their growth, and 
would be nearly 100 years in coming to 
maturity—3000 oaks would timber 1,000 
cottages for as many industrious families, 
who would add to the national wealth by 
their useful pursuits ; and this would be a 
far more profitable way of disposing of 
oak timber. 


Southampton Railway. —Contracts are 
entered into for the completion of the de- 
viation line sanctioned by the last session 
of Parliament, by which the tunnel at 
Popham will be avoided. The works have 
been commenced with a degree of activity 
which astonishes the inhabitants of that 
part of the country. From Basingstoke 
to Winchester, the entire length is in the 
chalk formation, and can therefore be 
worked during the winter to the mutual 
advantage of the labourer and the con- 
tractor,—giving to the former employment 
at a season of the year when work is 
scarce, and to the latter, a plentiful supply 
of workmen.— Railway Magasine. 


u 
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CHEAP ELECTRICAL EXPE. 
RIMENTS. 


Let a person stand upon a stool with 
glass legs (necks of wine bottles), and 
hold a chain attached to the conductor 
of the apparatus ; sparks of fire may be 
drawn from any part of his body bya person 
touching him ; care should be taken that 
the chair, stool, or any part of his body or 
clothes do not touch the furniture of the 
room. 

Fig 1.— Make a wooden head, the more 
frightful the better; then get some long 
hair and fit it on the head ; a wire must be 
placed into the neck, about 4 inches long : 
then place it in the hole on the top of the 
conductor, and the hair will stand on end, 
presenting a most frightful spectacle. 

Fig 2.— Get two pieces of round wood, 
and coat them with tin foil ; fix a chair on 
the top of one (A), which fix to the con- 
ductor of your machine; then place the 
bottom one (B) underneath ; previously 
make some elder pith men; place them 
between the plates, and they will dance 
up and down as if alive. 
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Fig 3.—Electrometers are to indicate the 
presence and the stength of, electricity. 
The following is & description of them :— 
Fig 4 is one of Hewley's. a, a piece of 
wood terminating in the ball B ; the reason 
of the ball is, because none of the electricty 
shall fly off a point, as all points should 
be avoided in your apparatus. At c 
there is a brass wire to fit it in the hole 
on the conductor: р an ivory circle 
marked ronnd the edge to tell the strength 
of the electricity ; E a fine piece of wood, 
terminating in a pith ball, fixed to a pivot 
in the centre of the ivory plate. 

Fig 4 is one on Bennet's principle, being 
more tender. Aa glass jar; B the sides, 
coated with tin-foil half way up; € c, two 
pieces of fine gold leaf attached to the ball 
с, to which the electricity is applied, when 
the gold leaf, if the least electricity be 
present, will separate; and if much, will 
cling to the tin foil at the sides. 

Fig 5 is one on Coulomb's principle. 
A a glass jar; ва fine silken thread, with 
a fine piece of wood having a ball of pith 
on each side; € a fine wire fixed in the 
jar, for which a hole must be made at each 
end. There should be a metalic ball ; a pin, 
for instance, with a head at both ends. 
When the electricity is placed to the ball 
c, the pith balls will turn one way or 
another, for which purpose the glass jar 
is marked into degrees. 


LUMINOUS CONDUCTORS. 

Fig. 6 represents a luminous conductor, 
(A); a piece of glass plate is the best, but 
common window-glass will do; B a handle 
to hold it by. Place the ball c to your 
conductor, and you will see [this should be 
done in the dark] sparks of fire darting 
along the dotted marks in a continuous 
stream ; the dots should be made of round 
pieces of tin-foil ; in this manner many 
pleasing devices can be formed. 

Fig. 7 represents a discharging rod. a 
a glass handle; c two balls placed upon 
D D, which should be upon a hinge at 
B, to open or close them at pleasure; but 
for cheapness, you can make the handle 
of wood. Get a piece of wire and bend it 
in the required form; fix on two electrical 
balls, and put it into the wooden handle. 
In discharging a jar care must be taken 
that you touch the tin foil on the outside 
first, or you will receive the shock. Of 
course this will not do at all times. 

Fig. 8 represents the working power of 
electricity. Аа a wooden board, into which 
are fixed four glass pillars, B B B B ; the two 
which stand opposite D are to be shorter 
than those placed at the back of the board ; 
from the top of these stretch fine wires, 
сс; at D have a chain attached to your 
conductor ; place on the wire a wheel made 
of four pieces of wire, two to be bent round 
at the ends, F, F ; fix them in piece of wood 
F; the other two to terminate in a point 
and to be fixed in the piece of wood the 
contrary way to the others; the points to 
be bent, the one up and the other down, 
as seen in the engraving: the electricity 
passes over the chains B, up the wirec, 
on to the wheel, and off at the points, 
which causes it to turn round and wind 
itself up the inclined plane. In this 
way I have drawn small weights up. 


— Ea 


ARSENIC. 


[T must not be thought that in speaking 
of arsenic, we refer to that substance in 
its pure metallic state; no, for it is then 
almost without any of the injurious effects 
which, when combined with oxygen, or 
white oxide of arsenic, makes it worthy of 
our examination. In this form it is vend- 
ed by the chemists and druggists for the 
purpose of destroying the vermin infesting 
houses ; but the persons using it seem to 
forget the aptitude of these creatures to 
run over their own eatables, and the ease 
with which they can transfer by their feet 
the poison intended for themselves to the 
stomachs of their enemies. Or again, 
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these parties may have purchased more 
than they can use in the manner just de- 
scribed, the remainder is then put by ona 
shelf, cupboard, or any other convenient 
place; and never again, perhaps, thought 
of, until the servant by mistake accident- 
ally mixes it with the food, and produces 
those melancholy effects which we daily 
see in our news journals. It is our inten- 
tion then, here to give a few of those tests 
which will enable any individnal to dis- 
cover whether this poison is combined with 
any substance it is his wish or intention to 
use. 

Ist. Let the substance suspected to con- 
tain arsenic be dissolved or well soaked in 
pure rain water (distilled water is better), 
then add to the solution a little potass, and 
afterwards a little sulphateof copper, when 
if it be present a faint green colour will be 
produced. 

2nd. Add one or two drops of ammonia 
and a little nitrate of silver in solution, 
when a yellowish cloudy appearance will 
be perceived in the liquor accompanied 
with films or streaks of the same colour, 
descending td the bottom of the vessel con- 
taining it. j 

3rd. Forces stream of sulphuretted hy- 
drogen (made by шш a little proto-sul- 
phuret of iron in a small retort, with mu- 
riatic acid, and applying a gentle heat) 
into the solution, and a golden cloud will 
pervade the liquid. 

Ammoniaret of copper (formed by add. 
ing diluted ammonia to sulphate of copper 
in solution), will also, when added, produce 
a yellow colour. 

lodine may also be used as a test. 

Before concluding this paper, a word 
may be said with regard to the bad prac- 
tice of cleansing decanters, wine bottles, 
&c. with leaden shot ; these, as it is gene- 
rally known, always contain arsenic, and 
if one or more of this shot be left in a cor- 
ner of the bottle (as is often the case) it 
must impart its injurious qualities to the 
wine, &c., put in that bottle. 

W. BURBRIDGE. 


— ин ———> 


PERPETUAL MOTION. 
"To the Editor of the PENNY MECHANIC. 


Srr,—Although I think that perpetual 
motion can never be obtained (for it is 
plain that all materials will, in time, wear 
out), yet I think motion, as long as the 
materials last, and with very little friction, 
can be obtained by the simple contriv- 
ance now laid before you. Let two sy- 
phons, exactly corresponding in size, be 
placed so that they shall pour water into 
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twotumblers, or basins, as shown in the 
drawing, in which A B are the two sy- 
phons, and c D are the two tumblers 


thus, while the syphon A is pouring water 
into the tumhler p, the syphon в is pour- 
ing water into the tumbler c; and as the 
syphons are exactly equal, they take oat 
and pour in exaetly the same quantity of 
water, producing motion as long as the 
materials last. Yours, &c. 
W. F. P. 

[We are perfectly satisfied that our cor- 
respondent has never produced perpetual 
motion by his plan; but as we have re- 
ceived several similar communications 
from other subscribers to our Magazine, 
we have inserted his letter and diagram. 
Our readers who are unacquainted with 
the law of hydraulics, must bear in mind 
that the leg of the syphon from which the 
water is to flow must be longer than the 
one in the vessel. The air being then 
drawn from the conduit, the pressure of 
the atmosphere on the water inside the 
vessel will force the fluid up the short leg, 
and it will descend through the long one 
by its own gravity.] 


— әле 


CHLORINE. 


CHLORINE was discovered in the year 
1774 by Scheel, during his researches on 
the nature of manganese, and called by 
him dephlogisticated marine acid. It was 
termed by the French chemists orygenized 
muriatic acid, which was afterwards con- 
tracted to ory-muriatic acid, from the sup- 
position that it was a compound of mw- 
riatic acid, and oxygen. We are indebted 
to Sir H. Davey for the appellation it now 
bears; he had the honour of overthrow- 
ing the old theory, and substituting in 
its place that which is commonly 

the new theory of chlorine. Chlorine gas 
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may be obtained by mixing concentrated 
hydrochloric acid, in a glass flask, with 
half its weight of finely-powdered peroxide 
of manganese. Effervescence, owing to 
the escape of the gas, takes place, which 
may be increased by the application of a 
moderate heat. [t should be collected in 
inverted glass bottles, provided with 
ground stoppers over water, warm or satu- 
rated with common salt, owing to the fact 
that the gas is absorbed by cold water. 
Its colour is a yellowish green. It has a 
very disagreeable smell, with an astrin- 
gent taste, and is highly injurious when 
respired, even when considerably diluted 
with atmospheric air. Dr. Faraday has 
succeeded in condensing it into the liquid 
form by subjecting it to a pressure equi- 
valent to about four atmospheres. Cold 
water absorbs about twice its volume of 
chlorine, and yields it again when heated. 
It is a non-conductor of electricity, one of 
the negative electrics, and a supporter of 
combustion. If you put a burning taper 
into a jar of chlorine, it burns with a small 
red flame for a short time, and emits a 
large quantity of smoke. Phosphorus 
takes fire in it spontaneously. Several of 
the metals, such as tin, copper, antimony, 
&c. &c. when introduced into chlorine, in 
the state of powder, are suddenly inflamed. 
It possesses no acid properties; it does not 
redden blue flowers when introduced into 
it. Its strong affinity for the metals is 
sufficient to prove that it is not an acid: 
for chemists are not acquainted with any 
instance of an acid combining directly in 
definite proportions with a metal. Chlorine 
is useful for the purposes of fumigation ; 
but one of the most important properties 
of chlorine is its bleaching powers; but 
this I shall leave to a future opportunity 
to discuss. Chlorine may in general be 
easily known by its colour and odour. It 
may be detected chemically by its bleach- 
ing powers, and by adding a solution of 
nitrate of silver, which occasions a dense 
white precipitate (chloride of silver), which 
becomes black on exposure to light, solu- 
ble in ammonia, but insoluble in acids. 
Jas. THOMSON, Jux. 


— Rm —— 


Making Coffee.—Professor Donovan, in 
his work lately published on “Domestic 
Economy", recommends the following- 
plan for making coffee as far preferable to 
any of those generally adopted. He says 
infusion in boiling water extracts the 
&roma without the'twhole of the bitter ; 
and long boiling extracts all the bitter but 
dissipates all the aroma; hence, we ,may 
infer that any effective degree of boiling 
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must be in a slight degree injurious. The 
right mode of proceeding is therefore 
obvious ; the whole of the water to be used 
is to be divided into two equal parts ; one 
half is to be placed with the coffee in the 
coffee pot, and as soon as the liquor comes 
to a boil, it should be allowed to subside 
for & few seconds, and then poured off as 
clear as it will run. Immediately the 
remaining half of the water at a boiling 
heat is to be poured on the grounds ; the 
vessel is to be placed on the fire and kept 
boiling for about three minutes. This 
will extract all the bitterness left in the 
grounds ; and after a few minutes’ subsi- 
dence the clear part is to be poured off, 
and mixed with the former liquor. This 
mixed liquor now contains all the qualities 
which originally existed in the roasted 
coffee in perfection, and it is as hot as an 
taste could desire it; by some processes it 
is much cooled, but there is little doubt 
that the pungent aroma of coffee is 
perceived by the palate more acutely when 
the liquor is very hot, and the fact is 
generallv admitted. 


Weight of the Human  Body.—M. 
Chaussier dried a human body in an oven, 
the original weight of which was 120 
pounds: when dry it was reduced to 12 
pounds. Hence the solid matter of the 
body was water as 9 to 1, or one tenth. 
From this it will be seen how great a 
proportion the fluids of the body bear to 
the solids. 

An Earthquake in Rutland.—On Friday 
night last, about 11 o'clock, the shock of 
an earthquake was felt throughout the 
vale of Catmos. There were three trepi- 
dations, in succession, and so violent 
as to shake substantial stone houses to 
their bases. Some rushed out of their 
houses, imagining it was an explosion of 
gunpowder in some neighbouring confla- 
gration. A similar convulsion, but not so 
powerful, occurred also three weeks ago. 
The shock was, about the same time, felt 
in Stamford and the neighbouring village“. 
— Lincolnshire Chronicle. 

Vegetable Physiology.—M. Mirbel has 
been making some observations on the 
cambium of vegetables, in which he con- 
firms the opinion of Grew and Duhamel, 
that all vegetable tissue has been cam- 
bium at first, or mucilaginous matter, of 
extreme delicacy, which he, in other 
terms, hames cellular mucilage. 

Mr. Hartley has discovered that brass 
protects both wrought and cast iron from 
the action of salt water; and, contrary to 
all previous experiments on electro-che- 
mistry, he states that the brass itself re- 
mains unaffected. 


THE PENNY 
INSTITUTIONS. 


Mutual Instrucliou Society, 16, Great Tower. 
strect.—The tirst Lecture for 1-36 was delivered on 
Jan. 1, by Mr. Davenport Question Which is the 
best mode of [inproving the Condition of Mankind? 

Jan. 8, Mr, Carstairs on Beumanship—Sccond Lec- 
turc. 

The second Anniversary Supper of the above In- 
stitution will take place on Jan. 9, 1838, at Short’s 
Strand Hotel. 


184 


— Ы==——- 
QUERIES. 


To the Editor of the Penny Mechania. 


Sin. Can you or any of your Correspondents inform 

me what liquid is used toturn albata white ? 
ENQUISITOR. 

Sır, — You will obiige me by inserting the following 
queries in your periodical: — I. How to take the bot. 
tom out of a phial or bottle. —. Where to buy the 
large black lead pots to make' Aikin's furnace. —3. How 
to make a composition to line a large Mongolfier 
balloon, to prevent it firing. 

Sir,—I should be glad to be informed, through the 
medium of your valuable and interesting publication, 
the principal on which the vane acts, which is at 
Lloyd з cotfce-room, Royal Exchange, so as to indi. 
cate the state of the wind on a dial, which is fixed 
within the room. 

Sin, Сап any of your Correspondents inform me 
of some aei experiments with phosphorus ; 
also the way in which different colours on cloth are 
dyed; and also, the most approved method of quick. 
silvering looking.glasses ? C. C. W. 

Sig, — Will any of your Correspondents have the 
goodness to inform me of the most simple way of 
constructing an electro.magnetic apparatus, and why 
sulphate of copper is used ? H. A. 

Sin, — Can any of your intelligent Correspondents 
inform me of any public museum where I can gain 
informatien on geology, or where I can see thecrust of 
the earth stratigraphically arranged ? I am sorry to 
say the British Museum does not contain anything of 
the kind. . А. 


ANSWERS TO QUERIES. 


To the Editor of the Penny Mechanta 


Sır, — Your Correspondent, C. D. Thomas, informs 
me, that with regard to the iron tube to the gas bottle 
(No 61), I had forgotten the subsequent contraction 
of the iron on its becoming cold. If he would take 
the trouble to make the experiment, he would find 
himself entirely mistaken; for whatever the subse. 
quent contraction of the iron might be, it is not near 
equal to the prior expansion caused by the heat. He 
also states that the iron bottle would cost but 7d. ; but 
whether he be correct or not, I will leave more expe. 
rienced judges than he appears to be to decide. 

J. Evans, 

If © Goddard” is in possession of our back numbers, 
he will find several receipts for joining the gores of 
paper balloons, 

A Subscriber," No. Gl. If you stamp sal-ammo. 
niac, and mix it with water, it makes white ink, 
which cannot be read till held to fire, which makes it 


There isa very good and large 
magic lantern, without slides, for sale, at a miscella- 
ncous repository in the New.cut, six doors from the 
Victoria Theatre, T. B. 
* H. P." is informed, that cylindrical rails have 
been invented, and also patented, I believe, some 
time; but why they are not used, [know not. They 
are, in my opinion, superior to those in general use; 
and 1 have never seen any objections to them. ‘They 
would weigh less if used semi-cylindrical ; and by 
having a flange, could be easily fastened to the 
bearers. C. D. T. 
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Illustration of the Art of Calico Printing.— lit To 
produce a White Pattern on a Black (round. Let 
à picce of white ealico be dipped in a cold solution of 
sulphate of iron and dried; then imprint the figures 
upon it with a strong solution of colourless citric acid, 
and let this dry also. If the piece be then well 
washed in warm water, and afterwards boiled in a 
decoction of logwood, the ground will be dried cither 
а slate or black colour, according to the strength of 
the metallic solution, while printed figures will re. 
main beautifully white. 


2nd. To produce a Scarlet Pattern on a Black 
Ground. Dip a piece of white calico in a strong к. 
lution of acetate of iron (which may be made by boil. 
ing sulphate of iron with acetate of lead), dry it by 
the fire, and lay it aside for three ог four дау, After 
this, wash it well in hot water, and then dyc it black, 
by boiling it for ten minutes in a strong decoction of 
logwood : and, lastly, rince it in water, and let it dry. 
Now any figures printed upon it with a colourless . 
lution of muriate of tin, will acquire a beautiful scarlet 
colour, though the ground remain black. I hope your 
Correspondent '" B" will find the above to succeed. 
I believe them to be the ones in general use, but as 
I have not tried them, cannot speak from ak e 


SrR,—I beg to inform Charlemagne," I have an 
electrical machine to dispose of, with several аруага- 
tus. Apply to C. B., 70, Chapel-street, Pentonville. 


Sig.—'* J. Hilton" should peruse ** Griffin's Che 
mical Recreations,” Tegg, Cheapside, as the best 
practical work on the subject. 


Your Correspondent “ С. Boney,” who inquires 
how to make phosphorus, is informed that he can 
procure it at mond’s, 146, Holborn-bars, at the 
rate of 2s. 6d. per ounce, The process for obtaining it 
is not only dangerous but troublesome in the extreme. 
Oyster shells do not contain any appreciable quantity, 
and phosphorus is never obtained from them; it i5 
procured from hones calcined, mixed with charcoal, 
and distilled from an earthen retort into water; itis 

rified by straining through leather immersed in 

ot water. 

I would recommend to H. Kigdon," who wishes 
to know the best work on the arts and sciences, to 
Par insons British Cyclopedia, two volumes, In 
monthly parts, price 14. each. CHINA. 


TO CORRESPONDENTS. 


G. L. M.—We have so many plans for parachutes 
and balloons before us, that we scarcely know which 
to choose. Our Magazine will з y contain an 


engraving and description qf one on а new principie. 


The plan for an electrical telegraph sent us by 
L. shall appear in a fortnight 


We thank J. R. Watts for the papers he las 
sent из. 


C. T. need not be afraid «f the working classes &. 
ing deprived af employment by the establishment of в 
Polytechnic School on Mr. Hawkins s'plan ; for, ac- 
cording to his own letter. the rich will never send thew 
sons to labour for their bread; and the poor will 
not have й in their power ; therefore the institutia 
will only exist in name. 

го Locke's paper on measuring timber will, no 
doubt, be uscful to many of our readers. 


John Miles's gan for elling boats, is nothing 
more than the Archimedes ATO. the properties of 
which are well known to all scientific men. 


Received G. A. Patterson—T. L. M. 


London: Printed at the Holloway Press, by D. A. 
DoupwNey ; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell-street, Strand and may be bad of all 
Booksellers. 
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MATHEW’S METHOD OF CALCULATING STEAM POWER. 
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ON STEAM POWER. 


To the Editor of the Penny Mechanic. 


бін, —l beg to return thanks for your 
kindness in giving insertion to my com- 
munications in your instructive little work; 
also to C. D. Thomas for his answer (vol. 2, 
page 78) to the question I put (vol. 1, 
page 273), relative to the power of steam- 
engine cranks in communicating motion 
to machinery. 

That the power exercised by a single 
engine upon the crank, does not exceed 
more than one-third its revolution, or, 
that the united power of double engines in 
steam vessels with cranks at right angles, 
does not exercise a power of more than two- 
thirds their revolution, is mere conjecture. 
In order to elicit facts, my wish is to see 
the present mode of calculating mechani- 
cal power simplified down to the compre- 
hension of unrefined working mechanics. 
The subjoined table, showing * the force 
which theconnecting rod has to turn round 
the crank at different parts of the motion," 
is copied from a work by Robert Brun- 
ton, entitled * A Compendium of Me. 
chanics, or Text Book,” calculated in com- 
mon decimal arithmetic. I shall feel 
obliged if C. D. Thomas, or any of your 
correspondents, will explain the table, and 
render it as clear as possible to the com- 
` prehension of plain educated working men, 
who may not understand decimal arith- 
metic. 

I also beg to submit a simple plan for 
the opinion of your Correspondents, by 
which 1 assume to prove that the united 
power of two engines does not exceed the 
power of one engine upon every part of 
the revolution of the cranks and paddle- 
wheels in propelling steam vessels ; that 
is, that two engines, say of fifty-horse 
power each (which is supposed by many 
persons to combine a power of 100 horses), 
does not exceed a power of 50 horses in 
driving the vessel forward. 

I remain yours, &c. 


T. M. 


The following Table shows the force 
which the connecting rod has to turn 
round the crank at different parts of the 
motion :— 

Col. A. Decimal portion of descent of 
the piston, the whole descent being 1. 

Col. B. Angle between the connecting 
rod and crank. 

Col. C. Effective length of the lever, 
upon which the connecting rod acts, the 
whole crank being 1. 

Col. D. Decimal portion of half a revo- 
„lution of the fly-wheel. 
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Col. C. Also shows the force which is 
communicated to the 55 expressed 


iu decimals, the force of the piston being l. 
C D 
0 % 
46 "128 
62 158 
74 9228 
830 27 
892 303 
94 “342 
976 377 
982 41 
1: “441 
1: 473 
986 507 
956 538 
92 572 
88 607 
"824 “642 
“46 “68 
“66 493 
546 776 
390 “84 
-- 1-0 


EXPLANATION ОҒ ENGRAVING. 


The circle is divided for a 50-horse 
power, each division being five horws 
each. 

Іп proportion as one crank is advancing 
from the top dead-centre a, to full power, 
or extent of leverage D, in equal propor- 
tion does the other crank recede from full 
power D, to the bottom dead centre at в. 

When the cranks of two fellies are at 
any part of their circular motion, add the 
two numbers opposite together, and the 
combined power will be 50 horses. 

The perpendicularlines passing through 
the horizontal line c, р, to E, represents 
the length of leverage from the centre at 
different parts of the motion. . 


aro ee 


ON TIMBER MEASURING. 
To the Editor of the Penny Mechanic. 


SrR,— send you the following remarks 
upon the present system of timber measur- 
ing, showing in a very clear light the great 
error in the common practical rule. As 
these remarks are founded on experimental 
facts, they may be of some use to practical 
mechanics, and very probably may help to 
dispel the very erroneous svstem now in 
nse. Tam very well aware that the error 
has already been often described, and verv 
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energetically pointed out by men of emi- 
nence, as well as by practical men. It is 
something unaccountably strange, that in 
the present time, when every body are 
striving to correct and dissipate old errors, 
that those materially interested in the snb- 
ject, should so neglect their interests and 
exhibit so much apathy in this respect, as 
to be guided by an erroneous rule in their 
pursuits. In the ordinary affairs of com- 
merce, accuracy is the great aim, and we 
are well aware, the greater the accuracy 
the more beneficial it is to the merchant 
and the public generally. Are we then to 
imagine that timber merchants are a class 
separate in manners and customs from 
otber merchants, that they pay so little 
regard to accuracy in their dealings. I 
will admit that they may be sufficiently 
strict in their dealings in every other 
point, save that of the great error in their 
practical method of computing the contents 
of their timber, and consequently in the 
value, for if the measurements are erro- 
neous, the value must be so to. But to 
proceed to our subject. Round timber is 
seldom of the same uniform diameter or 
circumference throughout, but varies very 
materially, and, as a consequence, before 
any idea of the content can be had, we 
must get an average area or circumference. 
Trees are generally tapering ; this is more 
or less according to circumstances, and the 
figures of their sections are irregular el- 
lipses, distorted circles or trapezias, &c.; 
and the main difficulty, 1 apprehend, is to 
find the mean area of their irregular sec- 
tions, or girths, as they are more com- 
monly called. The general method I re- 
commend, is to examine the tree, and if it 
varies but little, or tapers regularly, we 
may take two or three measurements, and 
the mean of these may be taken for the 
average area of the sections; but if the 
trees are very irregular, it would be the 


most accurate to divide it into a number of 


Jengths ; then suppose one of these lengths 
to taper regularly, take the mean of it as 
above; if the rest should be angular or 
very distorted, take its girth according to 
the nearest figure you suppose it resembles, 
&c., and take the mean of the whole; but 
the shortest way is to divide itinto several 
equidistant lengths, and take the girth at 
each, and the mean will be sufficiently ac- 
curate. Having thus premised the gene- 
ral way of girting, we will proceed at once 
to an example, and exhibit the difference, 
showing the great inaccuracy of the pre- 
sent rule. Suppose the length to be 66:22 
feet, and this to he divided into seven dif- 
ferent lengths, and the girth of each length 
to be measured, which in this case has 
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been accurately determined, then it will 
be as follows :— 


No. 1 ... 38:6, length being 60:22. 


2... 385 
3 ... 37˙7 
4 ... 38:0 
5 ... 875 
6 ... 37:7 
7... 373 


— 


265 ˙3 sum. 


2— 37:9 mean average girth. 
4—=10:95==) gist, or 4 circumfer. 
9:457—1 mean girt. 
And to find the diameter corresponding to 
this circumference, in order to get the area, 
we have 355 ; 113921979; 12-063—diame- 
ter; then à circumf. x 4 diameter=area. 


18:95 х 6:03— 114:260— mean area, 


which multiply by the length, 66:22 will 
be the solid contact computed as a cylinder. 
5,114:2685 x 66:22—906— content, omite 
ing decimals. 


Now as a companion, find the content 

Square } mean girt —9:47)1—89:68 mul- 
tiplied by length, will give the content 
,^,09:68 x 66:22—5945 omitting decimals, 
and obviously this value deducted from the 
preceding, will display the error 


=7566 
5945 


— 


1621 omitting decimals, 


wl. ich is the error of old rule; and I can 
now show you that it is even considerably 
more than this, for by immersing the tim- 
ber in a cylinder whose dimensions were 
accurately determined, and filling with 
water, the true content was found by gaug- 
ing to be equal to 7 592, omitting decimals, 


292 
. | omitting decimals 


1647 true difference, 


which enormous quantity is obviously lost 
to the timber growers, and strongly points 
out the necessity of a better rule. It can 
һе readily seen, that the groweJs lose 
nearly 25 per cent. of their timber through 
this egregious inaccuracy. 

In my next I will give you the new rule, 
and one or two of the experiments for as- 
certaining the errors. The experiments 
were not made by myself, but put into my 
hands by a clever practical mechanic. 

Tyro Lock. 
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ELECTRICAL TELEGRAPH. 
To the Editor of the Penny Mechanic. 


Sin, — I am sorry that my first commu- 
nication on the electrical telegraph has not 
been received. Has there been a conspi- 
racy in any quarter against it in its 
present embryo state? I shall be afraid 
to trust them again, and therefore must 
take Paddy's method of writing a letter, 
and bringing it myself. 

The plan proposed, is for the accomplish- 
ment of an instantaneous communication 
between two persons, say 500 miles asun- 
der, or to any distant part of our island, 
by means of the electric fluid. This may 
by some be considered a wild or extrava- 
gant, if not foolish idea, and yet s moment- 

intercourse by lettera to and fro, for 
for instance, London and Edinburgh, is 
certainly a consideration of some mo- 
ment. 

The plan:then simply consists in laying 
under ground a small iron pipe, contain- 
ing as many stout wires asthere are letters 
in the alphabet, and terminating with a 
metal ball to each wire. They may be 
lettered from A to Z, and kept in their re- 
Jative situations throughout the tube by 
circular pieces of any nonconducting sub- 
stance, which may be found to answcr the 
purpose, each piece being of course perfo- 
rated in a corresponding way to allow the 
wires to pass through. No breaks or chain 
links to be allowed, but where it becomes 
necessary to join the wire, it will be better 
to have it soldered, to prevent any loss 
of the fluid. A metal stand to conduct the 
fluid to the earth will be required, having 
a face and balls to correspond with those at 
the mouth of the telegraph, and to be 
placed at a convenient distance for receiv- 
ing the spark. 


The person, then, who is writing to 
Edinburgh, will just have to spell his 
words upon the wires, by discharging a 
jar for each letter, which letter will be 
given out in Edinburgh at the same mo- 
ment, and may be written down as they 
appear. When the communication is finish- 
ed, the stand may be removed, and an an- 
swer returned to London in a similar 
way. 

My reason for making it thus simple, is 
to adapt it to the use of any person who 
can read and write, that private corre- 
spondence may also be carried on in this 
way as well as public. I think the cost of 
a telegraph of this description will be very 
trifling compared with advantages to be 
derived from it. 

Yours respectfully, L. 
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Fig. 1. 


Fig. 1. The mouth of the Telegraph. 
Fig. 2. The receiving stand, by which 
the fluid is to be conducted to the earth. 


2-22-22) 
ON THE ANTIQUITIES OF TARA 
H 


AT a meeting of the Royal Irish Academy, 
Mr. Petrie, by permission of Col. Colby, 
read the first part of a paper on this sub- 
ject, being a portion of the memoir written 
to illustrate the Ordnance Map of Meath, 
now on the eve of publication. The author 
first gives a detail of the mode of investi- 
gation adopted. An accurate survey and 
ground plan of the locality was first pro- 
cured. ‘Translations were then made by 
Mr. O'Donovan of such ancient Irish MSS. 
as conld be found relating to the subject 
of inquiry ; the different copies, were such 
existed, having been carefully compared, 
so as to obtain the greatest possible accu- 
racy in the text. Those of chief value, 
two poems and a prose tract, are compos- 
tions of the tenth, eleventh, and twelfth 
centuries, and are contained in the ancient 
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Irish topographical work called the Din- 
seanchus, copies of which are preserved in 
the books of Lecan and Ballymote, in the 
possession of the Academy, as also in MSS. 
in the College Library, and in the library 
of the Duke of Buckingham at Stowe. Of 
the poems, one is the composition of 
Cinaeth O'Hartigan, who was chief his- 
torian of the northern half of Ireland, and 
according to the annals of Tighernach, 
died in 975. "The other is the work of 
Cuan O'Lochain, who, according to the 
same authority, was killed in 1024, having 
been for the two previous years, chief poet 
and lawgiver of Ireland, after the dismem- 
berment of the monarchy in the person of 
Maelseachlin the Second. The prose tract 
is not of equal antiquity with either of 
these pieces, but is more copious in its 
descriptive details, and is of a date at least 
prior to the twelfth century. "The writer 
appears to have personally examined the 
monuments remaining in his time, and 
often describes their state of preservation 
with remarkable exactness. From acom- 
parison of the accounts given in these do- 
cuments with the monuments ascertained 
by the survey to be still in existence, not 
only all the remaining vestiges have been 
identified with sufficient certainty to war- 
rant the insertion of their respective names 
on the map, but the localities also of 
several other monuments of less import- 
ance, but which are now wholly effaced, 
have been so far determined as to furnish 
full materials for the construction of a 
ground plan, exhibiting a restoration of 
the whole. The number of these monu- 
ments, and the great extent of ground 
which they cover, will be at once evident 
from an inspection of the map; and, as a 
striking instance of the heroic interest 
possessed by them, it may be shortly 
stated, that the strongest evidence has 
been adduced, from MSS. much more 
ancient than any hitherto cited on the sub- 
ject, to show that a remarkable obeliscal 
pillar-stone, which now serves as a head- 
stone to the grave of the rebels who fell 
here in 1798, is the celebrated Lia Fail, or 
coronation stone of the Irish kings, which 
has been generally supposed to have been 
carried into Scotland by the Dalriadic 
Colony in 503, and thence to have heen 
taken by Edward the First into England, 
where a stone alleged to be the same is 
still shown under the coronation-chair іп 
Westminster Abbey.— Atheneum. 
— e 


NEW STEAM. BOAT PROPELLER. 
To the Editor of the Penny Mechanic. 
S1g,—You would much oblige an admirer 
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of your valuable Publication by the in- 
sertion of what I think will prove 'а great 
improvement for steam-vessels, as the 
present mode of propelling by paddle- 
wheels is so cumbrous, unsightly, and 
likewise noisy. My plan which I propose 
is to propel by worms running parallel 
under each side of the vessel; and the 
vessel so built as to project rather beyond 
the worms to protect them from injury; 
the suggestion once published, I think 
would soon be tried by some of your prac- 
tical readers, and I have no {doubt would 
be found so far superior to the paddle- 
wheel, that it would soon be very gene- 
rally used. The manner of applying the 
power of the engine to it, I may safely 
leave to those who have had experience as 
engineers. | 
Jonx MILEs. 


— 


MISCELLANIES. 


Gunpowder | Engine. — After years of 
labour, and many disappointments, sus- 
tained only by patience and perseverance 
rarely equalled, Mr. J. Smith, of Dysart, 
has completed a machine, which he 
terms a gunpowder engine, and which 
moves with great ease, against a weight 
of twenty-six hundred weight on the 
square inch of the piston, equal to a 
column of water a mile and a quarter 
high. And yet, with this enormous power, 
the machine is so perfect, that not a par- 
ticle of leakage proceeds from any part of 
it. Nor is it possible to increase this 
power by any effort of the person to whose 
care the machine may be intrusted—a cir- 
cumstance which renders it perfectly safe. 
Mr. Smith calculates the saving in the use 
of his machine, as compared with steam, 
to be fully eighty per cent., whilst the 
space it occupies is not one-twentieth of 
that taken up by the steam-engine.—Ca- 
ledonian Mercury. 


- Russia.— St. Petersburgh.—On Satur- 
day, Nov. 11, the iron railroad from this 
city to Czarskojeleso was opened. There 
were 150 persons conveyed in eight car- 
riages, four open and four covered, drawn 
by one steam-engine of forty-horse power, 
manufactured by Mr. Stephens, in Eng- 
land. ‘The distance of twenty-one versts 
and a half (fourteen miles) was traversed 
in thirty-seven minutes in going, and in 
twenty-eight returning.— Railway Mag. 


It is expected that the Croydon Railway 
will be opened its entire length by the Ist 
of May, 1838. 


THE CHEMIST. 


THE THERMOMETER 
Is that instrument which indicates the 
variations in the intensity of heat or de- 
grees of temperature, by their effect in ex- 
panding some body. ‘The first attempt to 
measure the intensity of heat was made 
more than two centuries ago, and has since 
that time received many improvements. 
The henour of the invention is by some 
conferred on Drebel, by others on Sanc- 
torio, and by others on the celebrated 
Galileo. 'The material used was atmos- 
pheric air. A glass tube, open at one end, 
with a ball blown upon the other, was 
slightly heated so as to expel a portion of 
the air from it, and then the open end of 
the tube was dipped under the surface of 
some coloured fluid, which was allowed to 
rise into the tube as the air cooled and 
contracted. When heat is applied to the 
bulb, the air in it is expanded and de- 
presses the column of coloured fluid in the 
tube. The common air thermometer is 
rarely used. But a useful modification 
of it was described by Sir John Leslie in 
1804. This instrument was said to have 
been invented a century and a half ago 
by Sturmius, but had fallen into disuse 
until revived by Leslie. It consists of 
two thin glass balls joined together by a 
tube bent at right angles. Both balls 
contain air, but the greater part of the 
tube is filled with sulphuric acid coloured 
with carmine. If both balls be equally 
heated, the air in each is equally ex- 
panded, and the liquid between them re- 
mains stationary ; but if the one ball only 
be heated, then the air in that ball is ex- 
panded, and the liquid depressed. Hence 
it is the difference of temperature be- 
tween the two balls which is indicated. 
Owing to the great expansion of gases, 
and the small expansion of solids, it is 
obvious that we must search amongst the 
liquids for a material whose expansion is 
less than the one and greater than the 
other, and of course exempt from both ex- 
tremes, for the construction of a thermo- 
meter. A material is required whose ex- 
pansions are uniform, and whose boiling 
and freezing points are very remote from 
one another. Mercury fulfills these con- 
ditions better than any other fluid. No 
fluid can support a greater degree of heat 
without boiling than mercury; and none, 
except alcohol and ether, endure a more 
intense cold without freezing. In making 
a thermometer the first object is to take a 
tube with a bore, being like a hair in 
magnitude, and of the same diameter 
through its whole length. Satisfied with 
the bore, the thermometer maker melts 


one extremity of the tube, and blows a ball 
upon it. He then rarefies the air within 
the ball, and dips the open end of the 
tube into distilled mercury, which is 
forced up as the air cools and contracts, 
entering the ball to supply the place of 
the expelled air. He then boils the mer- 
cury s0 as to drive out the remainder of 
the air. Having done this, his next step 
is to seal the open end hermetrically, which 
he does by heating the ball so as to make 
the mercury rise near.the summit, and 
then suddenly close the aperture by fusing 
the glass before the mercury has had suff- 
cient time to recede. He has now an in- 
strument with which hc can ascertain the 
comparative temperature of bodies. The 
next object is to graduate it, which is 
done by obtaining the freezing and boiling 
points. The former is easily done by 
plunging the ball of the thermometer into 
melting ice till the mercury becomes sta- 
tionary: and the latter, by plunging it 
into boiling water; care being taken that 
the water be perfectly pure, and the baro- 
meter stand between twenty-nine and 
thirty inches. You then divide the in- 
terval between the freezing and boiling 
points of watcr into any number of parts 
or degrees which may be drawn upon a 
piece of paper or ivory and attached to the 
thermometer. In the centigrade thermo- 
meter this interval is divided into 100°, 
the freezing of water being marked ©, 
the boiling point 100°. In this country 
we use Fahrenheit’s scale, of which the 
0° is placed at 32° below the freezing of 
water, which therefore is marked 32°, and 
the boiling point 212°, the intermediate 
space being divided into 180°, Another 
scale is Reaumer's, the freezing point 18 
0°, and the boiling 80°. These are the 
principal thermometers used in Europe. 
Jas. THOMSON, JUNR. 


— — 


ON THE ELEMENTS. 
NO. II. 
BYDROGEN. 
HYDROGEN is the lightest of all known 
bodies, being 144 lighter than air, 50 cubic 
inches weighing about 1 grain. Its name 
is derived from its property of forming 
water with oxygen, combining in the pro- 


portion of one to eight of oxygen: it is 


highly inflammable, burning with a blue 
flame, (the gas burnt in the shops is car- 
buretted hydrogen). 

To prepare hydrogen take one ounce of 
zinc in pieces, three ounces of water, and 
j oz. of sulphuric acid, mix the acid with 
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the water, and then add the zinc, the acid 
and the zinc take acid from the water, 
forming sulphate of zinc, and the hydro- 
gen escapes and may be colleeted over 
water, or, for experiments where great 
accuracy is required, over mercury. Iron 
filings may be substituted for xinc; but 
in that case the acid must be added gradu- 
ally. It may also be obtained from water 
by electricity. 

Compounds of hydrogen are called hy- 
drates, as milk of sulphur and fused potass, 
hydrate of sulphur, and hydrate potass. 

Oxygen and hydrogen when burnt 
together produce an intense heat, and may 
be used for reducing metals, &c. The 
mixture is very explosive. 


— -"»—— 

CURIOUS CHEMICAL ЕХРЕ- 

RIMENT. 

To the Editor of the Penny Mechanic. 
S1R,—A friend of mine lately showed me 
this experiment, which I think is entirely 
new. If a piece of phosphorus be placed 
on & little iodine, the action on each other 
is so intense, that they burst into a bril- 
liant flame. The proportions of the two 
should be: two parts by weight of the 
latter, to one part by weight of the former. 

In Ure's Chemical Dictionary it is 
stated, that phosphorus and iodine com- 
bine without light, but in the above pro- 
portions light is produced. 

A. B. Y. Z. 


d 


CARBONIC ACID. 


Ir a piece of ignited charcoal, fixed to a 
copper wire, be introdueed into a jar filled 
with oxygen gas, beautiful scintillations 
are thrown to all parts of the vessel, which 
causes intence heat. During the combus- 
tion, the carbon of the charcoal combines 


Joining Carbonic Acid.. 22 


The usual process resorted to for its 
preparation, is not that mentioned above: 
common lime-stone, chalk, marble, &c. 
(being all carbonates of lime) are employ- 
ed ; the marble, for instance, is Introduced 
into a Woulfe's or other convenient ap- 

ratus in fragments, and hydrochloric 

muriatic) acid, poured on in sufticient 
quantity to cover the marble; which com- 
bines with lime, forming muriate of lime, 
and expels the carbonic acid gas, which 
can be either collected in a dry stopper- 
bottle, or passed through water ; that ele- 
ment absorbs its own bulk of the gas, 
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which is carbonic acid. "The agreeable 
flavour of ales, cider, and many wines, is 
owing to the presence of this gas. It ex- 
tinguishes flame, and combines with the 
earths, &c. "The specific gravity can be 
found in the following manner: — 100 cubit 
inches of oxvgen weigh 33,9153 grains; 
100 cubic inches of carbonic acid weigh 
49,5973 grains (Thompson): the differ- 
ence, 12,602, is consequently the weight 
of the carbon, that combines with 100 
cubic inches of oxygen, and that exists in 
100 cubic inches of carbonic acid. "Then, 
as 30,8115, (the weight of 100 cubic inches 
of common air), is to 46,5973, (the weight 
of 100 cubic inches of carbonic acid) so 
would the number 1,000, or unity, be to 
the number 1,5123, the specific gravity of 
carbonic acid. 


—ñ— 


Beautiful Vegetation of Metallic Silver. 
Bend a piece of thin copper wire into the 
shape of a tree, or any other figure you 
choose, and lay it upon a piece of glass; 
then pour over it a few drops of a strong 
solution of nitrate of silver, or lunar caus- 
tic. In a few minutes metallic silver will 
be seen shooting out from the side of the 
copper wire, and will really appear as if it 
were growing.—N.B. You must be,sure 
that your wire lays quite flat upon the glass, 
otherwise the experiment will not succeed. 


To remove Iron-mould from Linen, &c.— 
Cream of Tartar, 4 oz., 3d. ; Powdered 
Salt of Sorrel, j oz., ld. Mix. "The above 
is what is usually sold at the druggists in 
little oval wooden boxes, price ls., under 
the name of salt of lemons. By preparing 
it yourself, you will save at least 300 per 
cent., that is, the above quantity will cost 
4d., and will fill nearly a box and a half. 
The directions which generally accompany 
it are as follow :—** Put boiling water into 
a basin, then put a pewter plate upon it, 
wet the spot with water, and dip your fin- 
ger into the powder, or put a small quan- 
tity to the spot, rub it gently, and the ink 
or iron-mould will entirely disappear, with- 
out the least damage to the lace, lawn, 
muslin, &c." It is a generally-received 
opinion, that spirits of salts, or muriatic 
acid will remove iron-mould; this, how- 
ever, is false: muriatic acid, diluted with 
about four parts of water, will instantly 
remove recent ink stains, but той iron- 
mould. Salt of lemons is the only articl- 
that will. 
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INSTITUTIONS, 7, Dissolve in a sand.bath for some houn, же 


Southwark Literary Society.— Wednesday, Jan, 
17th, the Marquis de Spinetto on the Origin of Ro. 
mance, i 

Mutual Instruciion Society, 16, Great Tower. 
sircet.—Jan. 15, Mr. Cowen, on the Ancient Drama, 


— 


QUERIES. 
To the Edilor of the Penny Mecha nic. 
бін.--І should take it ав a favour if you or any of 


nion-salt), and four times as much water as acid, then 
filter the solution. The above is invisible whilst cold, 
ut green when heated. Тһе three last mentioned 
inks will recover their“ invisibility" upon cooling, 
if the Paper has not been made 109 hot. F. E. I. 
Sia. — In answer to * C. Parke' s " question, “ What 
I$ the cheapest apparatus I can employ to obtain, the 
metal potassium?” | am not aware of anvother means 


he placed thin Pieces of potash, rather Wet, on a plate 
of platinum, attached tothe negative end of a power. 
ul galvanic battery, and brought a platina wire from 
the positive end of the battery to its upper surface ; 
by this method the potash is gradually decomposed, 


Wire, while small globules of a white metal resembling 
mercury, appear at the opposite side in contact with 
the plate of platinum. 

Third Query, —I have always found a wax com. 
Posed of shell lac well powdered, two ounces, and 
resin one ounce and a half, melted slowly over a gen. 
tle fire, answer very well for the purpose. He men. 
tions, it may be coloured with vermillion, or ivory 
black according to the colour required. 

"fl . How to lacquer tin and brass articles :— 
The lacquer enn be purchased at any oil shop, or can 

е made in the following way :— Take one pint of 


Adelaide Gallery. 
Siu. — You would much oblige a constant reader, if, 
through your useful magazine you would inform me 
whether condensed steam could return through the 
same Pipe from which the steam enters, without stop. 
ingt . 
n Sia, — Will any of your Correspondents favour me 
through the means of your valuable periodcial, with & 
description and diagram of Nullin's sustaining gal. 
vanic battery, APULLO Снкмісиз. 


required. То apply it, clean the article well, and 


make it moderately warm on an iron plate over a char. 
coal fire, and apply the lacquer with a clean camel. 


% A Subscriber," No. 34 How їз an electrophorus | hair pencil, very thin, and all one way, 2 Emasutw, 


made? It consists essentially of two parts; one be. =s 

ing a flat cake of resin, made by pouring melted resin 

Into à circular dish of tinned iron, with a rim round TO CORRESPONDENTS. 
it, and the other a dish of brass of rather smaller di. = 


mensions, to the centre of which is fixcd a glass han- 
Ше. I presume that “А Subscriber 
an electric machine. about 20 sparks from the upper 
conductor being eufficient to charge a small Leyden 
phial, A. B. Y. Z. 
Stn, —The wax © G. Perke" speaks of, is a solution 
of the finest scaling wax (a compound in which there 
is 20 Wax) in rectified spirit, |t is applied with a 
brush. 

Sta, —A Correspondent inquires how to take the 
bottoin out of a vial. Makea tobacco Pipe, or piece 


Jf the Secretaries Of the different Literary and Scien- 
tific Institutions іп London wiil Jaroter ws with 
their lists of Lectures for the first quarter tn lx 
they shall be mserted as usual, 


We have had several letters sent us Jrom Subscribers 
and others, with particulars Qf Books and Chemical 
Apparatus for і 7 Ç 
subject us to the advertisement duty. Now tcc think 
tt would be of more advantage, both to them and ws, 
Uf they were infuture to send them in the shape of 

dvertisements, to be tnseried tn our Monthly 
Wrapper. 

“А Subscriber's" letter is of too political a ratere for 

Will break exactly where you lead with the hot wire, our columns, He had "ter scad it to the Dis. 

Black.lead pots may be had at Farmer's, in St, John's. patch, 

strect, an ironmonger ; or at Foster's tool shop, in St. 

A PATTERSON, 
For the information of ** A Subscriber,“ No, Gl, I 
subjoin some processes for inaking sympathetic or in. 


We have no recollection of “3, Gg" Paper оп т. 
trate of silver, 


We perfectly agree tith our Correspondent (wha 
signs himself A Mechanic"), that the genins of 
the working man in this country isncither rewarded 
nor protected. We hope before long, the law of 


1. Write with a weak tincture of galls, the charac. 
ters will be invisible; but moisten the paper with a 
feather dipped in a weak solution of sulphate of iron, 
and the writing will become black, 

2. Write with a weak solution of prussiate of potass 
the letters wil] be invisible; moisten the paper a 
above, and the Writing will appear blue, 

3. Write with a weak solution of nitrate of silver, 
and let the writing dry in the dark, and it will be in. 
visible, Kecp the Paper folded UP and in a dark 

"ace, it will continue invisible, but expose itto the 
ight of the sun, and it will become black, 


4 Usea solution of sulphate of copper, no Writing 
will be visible. Wash the paper with a solution of 
Prussiate of potass, and the hitters will appear of ag 
r.ddish brown, 

5. Characters written with a weak solution of mu. 
riate of copper, are invisihle when cold, but yellow 
when heated. 

6. Dissolve oxide of cobalt (zaffte) in acetic acid, 
and d'lute the solution with water; write therewith, 
the characters will be invisible until heatcd, when 
they become bluc, 


small sum of moncy at the Patent Mice, to have 
his discoveries registered, 


“ W. Evans" The Society of Arts and Sciences for 
rewarding genius is in the Adelphi, to which 
place he must direct his letters, with cer part. cu. 
lar relating to his invention, With regard to the 
latter part of his letter, we think his pian isan гт. 
Provement on the present method. 


Recetved— Alpha A Friend to the Penny Mechanic 
A Constant Subscriber,— L. M., Ac. &c. 


Gd ur c HL 


London: Printed at the Holloway Press. by D. А. 
Doux Ex; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell.street, Strand and may be had of ajj 
Booksellers. 


THE PENNY MECHANIC, 


AND THE CEEMIST. 


No. LXV. ] SATURDAY, JANUARY 20, 1838. [ Vor. II. 


AA 


VAUGHAN’S SAFEGUARD FOR STEAM CARRIAGES. 


шшш 


ü: 


ТҮ 


" 
іш 


EU 


4 


ШҮЙ 


Vor. II.—No LXV Holloway Press’ D. А. Doudney. 


Digitized by Google 


194 THE PENNY 


SAFE.GUARD FOR STEAM 
CARRIAGES, 


To the Editor «f the Penny Mechanic. 


SiR,—If you wil] have the kindness to in- 


sert the following in your valuable work, , and admire its beautv. 


My design is ; 


I shall feel greatly obliged. 
that for a safe-guard for steam Carriages 
for those parts of the line most exposed to 
danger, for the guides may be cast to short 
or long lengths as required; the height of 
the guide may be according to the carriage, 
as the extremity of each end of the guard 
is fastened to the carriage bottom, and 
each end has a contrary bearing. The 
Ruard may be fastened with either chains 
or bars, with shear joints, so as to open if 
rubbed against the rail of the guide. With 
one to each carriage, I think they may 
pass over the most dangerous drains, em. 
bankments, or bridges, with the greatest 
safety; the expense will he but little com. 
pared with the safety, if it will but answer, 
and if not, it may give the idea to some 
skilful inventor. 1 have no pretensions 
to mechanics, but am a lover of the 
science. 

I am 

Bristol, 


Your Constant Reader. 
T. W. VAUGHAN. 


DeEscription.—a, transverse section of 
sleepers ; в, the guide, to be spiked to 
Sleepers ; C, the point or end of guide; p, 
the safe-euard to slide on guide; E, the 
rivet 0: pin of slide to small guide; r, the 
guard, full size; G, front view of guard, 
full size; n, section of the guide; the safe 
Guard one-quarter inch from guide. 


— — 


THE MECHANICAL PROBLEM 
OF * BOZ." 


THERE now, Mr. Editor, if I had dissected 
the nonsense which appeared in Number 
96, over the signature“ W. J.” I should, 
doubtless, have been thought “ too severe, 
and so forth; but I should also have 
saved Mr. Praeseppe (in your last Number, 
63) from the mortification of becoming 
the butt of his geoinetrical friends, 

e is unacquainted with mechanics, or 
even the elements of geometry, is evident ; 
&nd mv opinion is, that some good-na- 
tured friend has practised a hoax upon 
him; and when he is made aware of the 
nonsense he has written, he will, doubt- 
less, feel as I do myself, that, even in 
Christmas gambles, it is ungenerous to 
indulge in merryment which exposes our 
friends to unpleasant ridicule. 

The false and unqualified affirmation 
that “Q. E. D. is in error," is in itself 
blaineable and offensive, and peculiarly 
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MECHANIC, 


 "ngracious from one who is totally igno. 


rant of the subject to which it refers; but 
if I have thrown a pearl before some 
“ Praesenpes," T trust it is also exhibited 
to geometers who appreciate its nature, 
I dare say thia 
language will offend some pigmy minds; 
but ! feel no more hesitation in pointing 
out the beauty of a problem when it hap. 
pens to be my own RKeumetry, than I do in 
admiring a flower because 1 gathered it 
myself. 

The demonstration of this problem may 
not occur to every amateur of mechanics; 
I will therefore, with your permission, Mr. 
Editor, give an ample explanation, which 
I think vill not be found uninteresting. 
I make it the subject of a separate com- 
munication, that it may not be associated 
with the very unprofitable matter which 
has given rise to these remarks, 

I remain, Sir, 
Your obedient servant. 


Q. E. D. 
— 


ON LEVELLING. 
To the Editor of the PENNY MECHANIC. 


Six, — As much attention of late has been 
given to the improvement of roads, a few 
remarks on the subject may not be unin- 
teresting to the majority of your numer- 
ous readers, 

But before entering into the suhject I 
am inclined to fancy a few short articles on 
levelling will not be misplaced, by way of 
preamble or introduction. It is not my 
intention to enter into all the details of 
the practice of levelling in all its branches, 
but content myself by giving, clearlv and 
perspicuously, the general principles on 
which it is based; giving only so much 
geometrical reasoning, and verbal illuci- 
dation, as may be absolutely necessary for 
a thorough comprehension of its princi. 
ples. From the experience I have had, 
{ am well aware that there is frequently 
an appearance of difficulty in understand- 
ing clearly the rules and methods used in 
reduciug the observations from the Field. 
book when taken, preparatory to forming 
a section of the line, from these observa. 
tions. I say appearance of difficulty, for 
I am sure that after perusing the simple 
Constructions, and proofs which І intend 
giving, most of your readers will concur 
with me in acknowledging its simplicity, 
even in the most intricate cases. The 
geometrical diagrams will display very 
clearly all the principles, and, as f hope, 
let my readers into the very marrow of 
the matter, instead of being content with 
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feeding upon the mere superfices, us many chainave, and all refe: red to the same back 


whom I know are content to do. I am | 
more particularly alludi:g to students in 
engineering, most of whom are, to my 
knowledge, content with a few verbal rules, 
and rely upon field-work for proficiency. 


let me add that theory is an able and use- 
ful assistant even to the practical man, 
who are so much given to ridiculing the 
opinions of theorists as niere chimeras. If, 
instead of relying upon the mere verbal 
rules delivered by others, they were to | 
form a little syllabus of their own, I feel x 
| 


| 
To be sure practiee makes the man; but x 


well assured they would soon make most 

of these difficulties that are met with in 

reducing sections, vanish. And instead 

of keeping what little they may discover 

in their practice to themselves, to no pur- 

pose but self-gratification, were to acquaint 

each other, it would be for their mutual 

good. ‘lhe principle of levelling has been 

kept by the few initiated as a complete 

mystery, if I may be allowed such an ex- 

pression, as though the knowledge of 
them were some inestimable benefit; the 

consequence was, that during the late de- ; 
mand for levellers for railroads, very few 

were found capable; and I am well as- 

sured that most, even of the professed 

surveyors had to take instructions from 

others in this most important part of 

their profession. 1 can say myself, that 

being frequently out with an eminent 

surveyor, he had four professional sur- 
veyors learning levelling 


for & mere temporary purpose. After 
these remarks it may be expected for me 
to shine out and dispel the mist; but I 
arrogate to myself no such idea, and shall 
give no more than what any one ac- 
quainted with levelling might make for 
himself. So much by way of introduction. 
I now proceed to explain the various 
technicalities used, which may tend to 
simplify the following remarks : — 


DEFINITIONS AND AXIOMS. 


Levelling is the method of ascertaining 
the variation of the surface of the earth 
between any two given determinate points. 

The ground is said to “fall” when it 
declines in the direction of the levelling 
track, and rise when it inclines to it. 

A “first or back" sight, is that first 
taken, and is always contrary to the 
direction of the chainage. А ‘fire or 
second" sight, is taken immediately after 
the last back sight, and is always in a con- 
trary direction. 

A “successive or simultaneous” series 
of sights, are those taken in the line of 


| 

| 

| 

| 

| 

| 
b ; these facts are 
well known, and many learnt levelling 

| 


sight liue of direction; a chainage is that 
line in which the levels are taken from 
one place to the other, and consequently 
joins th» two places. 

And we may take it for granted, as an 
axiom, that any distance measured on 
the surface of the earth between any two 
points is not the shortest or horizontal 
distance ; this in the case of great length 
is too plaiu to require any explanation, 
and for short distances it may be altoge- 
ther neglected ; the proofs are easy and 
numerous, For levelling very short dis- 
tances, such as vards, &c. for drains, the 
foundations of houses, &c., a wooden 
frame is mostly used on the sling and 
plummet system, called а “levelling 
frame," which, for every practical case, is 
sufliciently accurate. The principles of 
tliis instrument are but very little different 
from those of the spirit vel, and what 
applies for one will for the other. For 
‘ong distances the spirit level is always 
used on account of its superior accuracy 
aud expedition, some use the theodolite; 
but this being а combined instrument, is 
not so much used as the spizit]evel ; it re- 
quires much more care in ad iustirz, which 
is not always an easy atiair, апа it is 
much more liable to get damaged. This 
instrument is always used in tijzonome- 
trical surveys, both for leveliii; and 
taking the angles, for which latter purpose 
it is more directly applicable. I shall here 
assume my readers as perfectly acquainted 
with the form and construction of each of 
these instruments, as a description of thein 
would extend this paper much longer than 
originally intended ; but we шау here 
notice that there is not much ditticulty 
attending the use of the spirit level, and a 
few days practice will be of much more 
service in a acquiring a competent practical 
knowledge of the use of the inesteament 
than a month's hard reading. I. ery ob- 
ject appears inverted through the teles- 
cope of the instrument, from the general 
laws of optics, viz. that of having only 
two glasses; this property of the jastru- 
ment occasions some lau;zraole blunders 
to the young practitioner, winch at first 
excites surprise, but soon venishes by use. 
In giving any directions to the man at the 
staff, you must teke care to reverse the 
appearances, or he will do just the con- 
trary of what you intended. With these 
remarks I conclude the present artiule ; 
my next will continue the subject in due 
order. 

I am, &c. 
Tyro Lock. 
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ON PENMANSHIP. 


To the Editor of the Penny Mechanic. 


S1ng,—PrEncEivING by your last Number 
of the * Penny Mechanic," that a lec- 
ture would be delivered by the cele- 
brated Carstairs on the Art of Penman- 
ship, I attended his lecture, and with 
pens have to acknowledge the delight 

experienced in witnessing the self. 
evident advantages which can be obtained 


from his excellent and superior modes of two of the grand requisites in 


instruction. From the able manner in 
which he treated the subject, his eluci- 
dations were not only in accordance with 
reason and common sense, but truly scien- 
tific and philosophical. 

His observations on the natural and cor- 
rect mechanical means, which every one 
has the power to put in practice, were 
рев 
which the valuable art of writing сап be 
acquired, not only in the utmost perfec- 
tion, but a facility of execution is posi- 
tively secured, and permanently retained, 
through every period of life. I have fre- 


conclusive; by the aid of | scientific 
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quently heard of Mr. Carstairs’ of 
writing, but it was not until I attended 
his excellent lecture on Monday evening, 
that I was fully satisfied of their utility, 
which proved really a gratifying treat to 
me, being at once convinced of the high 
importance of his wonderful and varied 
means of conveying information on the 
subject, and in my opinion, the only satis- 
factory and rational way that could be 
devised for the complete acquirement of 


ship, namely, symmetry of the form of the 


| letters, and the greatest possible facility of 


execution, commonly called command of 
hand. 

Mr. Carstairs has handsomely offered 
his services to all who may be desirous of 
availing themselves of the same; and as he 
is about to deliver lectures in various 
institutions in London, I 
strongly recommend your readers to at- 
tend, and reap the same valuable informa- 
tion which those who beard him have re- 
ceived. I remain devotedly Yours, 

15, Curtain-road. F. WILBY. 


еге 


ON THE NATURE AND PROPER- 
TIES OF STEAM. 
NO. II. 
VIS VAPORIS. 


WHEN, by the continued accession of heat, 
steam acquires an elastic force capable of 


sustaining a column of mercury sixty 


inches high, it is then said to possess a 
force of two atmospheres, and so on in 
proportion to the height of the column of 
mercury it will support. "Taylor's experi- 
ments determine the force of steam up to 
180 inches of mercury, or six atmospheres. 
M. Dulong and Arago, being appointed 
for the purpose by the French academy, 


T. 


408:92 
413:96 
j 118:46 
9 422:96 
427 '28 


212-00 
233:96 
250:52 
263:84 | 


351:70 
336:86 
341:96 ( 

( 


350°78 
358-88 
367:34 
374°00 | 
380-66 | 
386:94 
392°86 
398-48 
403°82 


439°34 
443-16 


С 
— 


16 150:38 


431°42 


435°56 | 


446-82 | 


17 453-82 | 


experimentally ascertained the force up te 
twenty-five atmospheres, and hence by 
calculation up to fifty atmospheres. The 
rule derived by them from their experi- 
ments is as follows: 

To find the elasticity of steam in atmo- 
spheres at very high temperature, subtract 
212? from the given temperature, multiply 
the remainder by .003974, and add one to 
| the product, and raise the sum to the fifth 

ower, and it will be the force as required. 

he following table is the result of their 
experiments. The columns marked T 
contain the different temperatures, and 
those marked A their corresponding forces 
lin atmospheres. 


A. Ze A, * A. 

| 18 457:16 30 491:76 42 | 
19 460°45 31 494°27 43 | 
20 463°64 | 32 49672 44 
21 46674 33 499-14 45 
22 469,78 34 501:50 46 
23 472°73 35 503-85 47 
24 | 475°64 36 150616 | 48 
25 | 478-46 37 | 508-40 | 49 
26 481:24 38 510:60 50 

| 27 403:95 39 512-80 51 
28 486:59 40 514:82 52 | 
29 489-21 41 517:08 53 
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them to the liberal support of the public 
atlarge. We have before us likewise an- 
other very able production, to which their 
names are affixed, entitled, “ The Stream 
of Time." It has now, we believe, been 
before the public for some months, and, 
considering the expensive manner in which 
it has been brought out, has had an exten- 
sive sale. On theoneside of © the Stream 
is the history of the world, on the other, 
that of the church ; in each of which, the 
more interesting and important particu- 
lars are introduced, in a form well calcu- 
lated to impress the youthful reader. The 
printing is by Messrs. Green and Co., of 
Bartlett's-buildings, and for its clearness 
and beauty, does them great credit. 


At very high temperatures there is а 
difference between the results 

of the French and English experiments. 
Mr. Perkins states the force of steam at 
419° Fah., to be thirty-five atmospheres ; 
whereas, by the above experiments, it is 
only twenty atmospheres. Mr. Perkins 
also states in the specification of his high- 
pressure engine, that if the steam-gene- 
rator bé made sufficiently strong to with- 
stand 60,000 Ibs. load on the valve, the 
water would not boil, although it would 
exert an expansive force of 56,000 lbs. 
on the square inch, and the temperature 
will be about 1179 or cherry red, which 
Mr. Galloway affirms is proved by re- 
cent experiments. Now as 15 lbs. per 
square inch is the pressure of the atmos- 
phere, this would give nearly 4,000 at- 
mospheres ; and calculated by Tredgold's 


Cashemire Manufactory.—General Pap- 
koff, who possesses large property at Crass- 
nokuta, in the government of Jékaterinos- 
law, has established there a manufactory 
of Cashemire wool, the first which has been 
introduced into Russia. On the same spot 
he has collected a large flock of Angora 
goats and Merino sheep, has introduced & 
number of new plants, and discovered а 
coal mine. 

Inhaling Silver.—It is said in one of the 
French papers, and professedly from Pro- 
fessor Silliman's Journal, that on opening 
the mules, after death, which have been 
employed within the Mexican mines, from 
two to five pounds of silver are often found 
in their stomachs, and that he has several 
specimens of it in his possession, the metal 
being perfectly white and pure. 

New Mammalia. — Some new animals 
have been discovered in Australia, a pore 
tion of which will cause fresh generic dis- 
tinctions, and others will take their places 
in well-established genera: that named 
Halmaturus irma, and belonging to the 
kangaroos, is of singular beauty and deli- 
cacy, from the distribution of the white 
and black spots on its head and tail, and 
its slender form. It inhabits the banks of 
the Swan River. 

Roman Pontifical Vase discovered.—The 
improvements now making in the Cemetery 
of St. Pancras, Chichester, have brought 
to light, within the last few days, & beau- 
ful and perfect Roman Pontifical Vase, 
called а Prafericulum, being the second 
vessel of that kind lately discovered in the 
same place. This fine piece of pottery is 
in the possession of Mr. King. These cu- 
rious vessels were used in Pagan funeral 
ceremonies, and contained the consecrated 


by the French rule only 2,567 atmospheres, 
or 38,000 instead of 56,000 per square 
inch. 

The fact is, the law of the elastic force 
of steam varies much between high and 
low temperatu-es. T redgolds rule is pretty 
correct as far as siX atmospheres, and the 
French more correct above this pressure, 
at least up to about 50 atmospheres. 

C. D. THOMAS. 


—j..u— 


To the Editor of the Penny Mechanic. 


Sin, One of your Correspondents wishes 
to know the principle on which the vane 
acts, to indicate the changes of the wind 
bva dial at Lloyd's Coffee Room, Royal 

xchange. I am not aware how that one 
is effected, but he may make a dial in the 
following simple way :— Connect an iron 
rod, so as to turn with the centre of the 
vane; to the end next the dial attach a 
bevelled wheel, to act in a similar wheel 
with the same number of teeth. The arbor 
of this wheel is squared, and comes through 
the centre of the dial; upon this square the 
hand is fixed. A SUBSCRIBER. 

— — 


MISCELLANIES. 


Dunixe the present shooting season, and 
in prospect of that for fishing, we think we 
cannot do our sporting readers & more 
seasonable service, than by directing their 
attention to “ Darton's Thirty Miles round 
London,” which is truly one of the most 
complete and beautiful maps we ever be- 
held. The spirited manner in which 
Messrs. Darton and Clark have got up 
this and a variety of other useful and in- 
teresting subjects, have justly entitled 


bones when burnt, in order to defend the 
ashes from the presence of evil spirits, or 
other contaminations.— Hants Telegraph. 
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Great Western Railway.—'The subsid- 
ing of the Hanwell embankment, we are 
informed, was effectually stopped before 
the middle of November, by means of the 
culvert alluded to in a preceding number. 
A report had reached us from a very re- 
spectable friend, that this embankment 
had sunk five feet in one night. On our 
friend's giving us his author we imme- 
diately laid the report before the proper 
parties, and had an assurance of its never 
having sunk more than as many inches. 
Really men, and especially the servants of 
the Company, should be cautious how 
they propagate such wicked statements. 
We believe all parties connected with this 
great line are not a little annoyed at not 
being able to keep their word with the 
publie as to the time of opening. As to 
ourselves, we rather think the delay will 
ultimately prove advantageous to the share- 
holders and works than otherwise.—Rail- 
way Magazine. 

The value of Labour.—Both the main 
and hair springs of watches are made of 
steel first drawn into wire. Іп the former 
description of spring, the workman gives 
to the material its wonderful elasticity, by 
hammering it out upon an anvil; it is 
then grouud, hardened, coiled, and 
tempered, by blueing, as we see it. The 
manufacture of the latter article (the 
hair spring) has frequently been selected 
as an illustration of the extent to which 
the value of a material of small intrinsic 
worth may be raised by the application of 
industry and ingeniuty. “A pound of crude 
iron costs one halfpenny; it is converted 
into steel ; that steel is made into watch. 
springs every one of which is sold for half- 
a-guinea and weighs only the tenth of a 
grain: after deducting for waste, these 
are, in the pound weight, 7000 grains ; it 
affords, therefore, steel for 70,000 watch- 
springs, the value of which, at half-a- 
guinea each, is 35,000 guineas!” 

Iron Steam-Boat.—An iron steam-boat, 
L’Egyptienne, was, some months past, 
built at this port for the Pacha of Egypt. 
It was contended at the time that it would 
be impossible to navigate the vessel hy 
compass, as the material of which she 
was built would derange the magnet. 
L'Egyptienne, however, arrived safely and 
directly at Alexandria. The following is 
an extract from her log-book :—'* During 
the voyage from Liverpool 1 did not fiud 
that the compass raised from the deck was 
affected by the iron about the vessel. The 
course was given to the steersman by the 
one on the binnacle, allowing the differ- 
ence, and in two subsequent voyages to 
Candia and back 1 had not the least diffi- 
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culty in navigating the vessel. On each 
voyage to Candia we had a stroug gale 
from the N.W., against which we made 
headway at the rate of five knots an hour. 
—Donald Clarkson." It would appear 
that if the compass be completely sur- 
rounded by iron, and thus equally at- 
tracted in every direction, its polarity is 
no more affected than if no portion of that 
metal were in its vicinity. The result of 
the voyage of L’Egyptienne has set at rest 
the question of the possibility of attempt. 
iug sea voyages in iron vessels. 

Red Colouring Matter in Salt Marshes. 
— We some time ago noticed the red co- 
louring matter which had been observed in 
the saline pits or marshes of the Mediter- 
ranean, and then ascribed it, as others did, 
to a little Branchiopoda, called Artemia 
salina. But M. Dunal has, he thinks, dis- 
proved this, and ascribes it to a small plant, 
a true Protococcus, to which he has given 
the name of Salimus. In other reservoirs 
M. Dunal found another plant of an orange 
red, which is a species of Hoematococcus ; 
and ina third place he found a species of 
the genus Protonema. М. Dunal, how- 
ever, is of opinion, that the two former 
may prove to be the same plant in different 
stages of development. Тһе colouring 
matter of the Hoematococcus stains the 
hands in a lasting manner.— Atheneum. 

Stimulants of Great Men.— It is iaterest- 
ing to notice the different articles which 
have been taken by eminent men, as sti- 
mulants to the mental faculties. It is in- 
teresting, as showing how diametrically 
opposite means may produce the sa:ne ef- 
fect in various systems 5 and it is interest- 
ing, as showing how much the mind sym- 
pathizes with the body.  Holler drank 
plentifully of cold water when he wished 
for great activity of the brain; Fox, for 
the same purpose, used brandy. The sti- 
mulants of Newton and Hobbes were the 
fumes of tobacco; those of Pope and Fon- 
tenelle, strong coffee. Dr. Johnson, atone 
period of his life, was a great wine drinker, 
but in the latter part of it, found strong 
tea a good substitute. Don Juan is said 
to have been written under the influence of 
gin and water; and it is reported that a 
certain legal lord, of great learning and 
talent, plies himself well with port wine 
when he wishes to shine. Pitt wasagrest 
drinker of wine ; Sheridan, also, was fond 
of his bottle. Dr. Paris tells us, that 
when Mr. Dunning wished to make an 
extraordinary display of eloquence, he al- 
ways puta blister on his ehest a few hours 
before the time he was to speak, in order 
that it might irritate the brain by sym- 
pathy during his speech. 


THE CHEMIST. 


LEAD. 


Tris metal is of such very common use, 
and is so often employed in domestic ar- 
rangements, that no individual at all ac- 
quainted with its nature and injurious 
effects when combined with oxygen, (as it 
almost continually is through its expo- 
sure to the atmosphere and other fluids 
containing this element) will be surprised 
at the extent of the ravages it makes upon 
the constitution. From our infancy we 
are fed upon substances diluted with 
water conveved to us through leaden 
pipes, and often preserved in tanks and 
cisterns of the same metal; nay, milk, 
the general and proper source of nourish- 
ment for babes, is kept in leaden vessels. 
Animal food, also, inay sometimes be seen 
in leaden trays. Sugar of lead (per acetate 
of lead) is sometimes used in the cooking 
of vegetables, as broccoli, cabbage, «с. 
Children's sweetmeats are dyed with the 
various oxides of lead, as red lead, &c. ; 
and children’s toys are painted with the 
same poisonous materials. But it is use- 
less to multiply facts in support. of this 
statement ; it is only necessary to declare 
that it is the opinion of many learned phy- 
siciang, that a great number of the diseases 
of the human frame, especially those ter- 
minating in apoplexy and paralysis, spring 
from this source; and this we may easily 
believe when we consider how early in 
life we are brought into contact with it. 


2. Thesame effect is produced on a stick 
of phosphorus. 

3. The white of an egg, if dropped into 
the liquid, soon becomes thickened. 

4. tiydriodate of potass will produce а 
brilliant scarlet colour. 


orca lua or 


ON THE ELEMENTS. 
NO. III. 


CHLORINE, 1ОПІМЕ, «с. 


CHLORINE derives its name from its 
green colour. It was at first called oxy- 
muriatic acid gas, from the mode of its 
preparation, but is always now considered 
as an element. 

Chlorine has a suffocating pungent 
odour, acts with great energy on the me- 
tals and other inflammable bodies,—ignit- 
ing them. It is very destructive to animal 
and vegetable life; it discharges and 
completely destroys the vegetable colours, 
and speedily dissipates infectious and 
putressent odours. 

All experiments with this gas ought to 
be conducted in such a manner that the 
fumes may be carried away. Ammonia will 
give relief, should a small quantity have 
been taken into the lungs with the air. 

PreraRATION.—Heat, cautiously, in a 
retort, three ounces of aqueous muriatic 
acid with one ounce of buroxide of man- 
ganese; chlorine is evolved, which may 
be collected in the pneumatic trough, the 
water of which must be heated to about 
1009. Cold water absorbs chlorine. 

Chlorine enters into many combina- 
tions with the metals and alkalies ; they 
are called chlorates and chlorides. 

Muriatic acid, a compound of chlorine 
and hydrogen, is made by decomposing 
chloride of sodium (common salt) by sul- 
phuric acid ; muriatic acid gas is disen- 
gaged, and, combining with the water in 
the receiver, is the aqueous muriatic acid, 
or spirit of salt of the shops. 

Iodine, bromine, and fluorine, are simi- 


TESTS FOR THE DISCOVERY OP ITS 
PRESENCE. 


1. A piece of zinc, introduced into the 
liquid suspected to contain this metal, will, 
if it be present, be covered with an abo- 
rescent deposition. 

2. Chromate of Potass introduced will 
produce a beautiful yellow precipitate, 
which is a chromater of lead, or chrome 
yellow as called by the painters. 

3. A stream of sulphuretted hydrogen 
(procured in the manner as described for 


the detection of arsenic) being forced in 


the liquid, will produce a dark brown pre- 
cipitate. 


MERCURY. 


The most common form in which this 
metallic poison comes under our notice, is 
as а per-muriate or corrosive sublimate ; 
it need not be said that this is a most 
virulent poison; some of the tests for its 
discovery are the following :— 

1. If a rod of brightly-polished iron be 
allowed to remain a short time in the 


solution, numerous minute globules of 


mercury will be found attached to it. 


lar in their properties to chlorine, though 
not so important. The two former exist 
in sea water, from which they are ob- 
tained by a number of complicated pro- 
cesses. The latter exists in the mineral 
known as fluor spar, from which it may 
be obtained by decomposing with sul- 
phuric or nitric acid. It has the singular 
property of corroding glass or any other 
compound of silica; it must, therefore be 
kept and made in metallic vessels. Lead 
is generally used. 
APOLLO CHEMICUS. 
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INSTITUTIONS. 


Tower-street Mutual Instruciion Society. — The 
second Anniversary Supper of this Institution took 
lace on Tuesday, January 9th, at Short’s, Strand 

otel, when fifty of the members and friends sat 
down to supper. The cloth having been removed, 
and Mr. J. Robinson called to the chair, and Mr. J. 
Thome to the vice chair, the following toasts were 
drunk by the company; viz., '* Female Education. 
* May knowledge be universally diffused,” "Тһе 
Preas," “ May our moral improvement keep 
with our scientific attainments,” “ Success to the 
Tower.street Mutual Instruction Society," ** The 
stcam engine, Watt, Hornblower, Hancock, Bens. 
ley, and all improvers and appliers of it to useful 
purposes" During the evening many excellent 
speeches were delivered, and several songs and glees 
sung by the harmonic portion of the Society in a man. 
ner which met with the marked approbation of the 
company. The healths of the chairman (founder) and 
vice chairman were then drunk, Several ladics were 
Mnt Prosvectus of the Society will be found 
n No. 61 of this Magazine. 

Jan. 22, Mr. Thorne, on Metallurgy. 

Southwark Literary Society.—Jan, 94, T. Adams, 
on Music— Course concluded, 

London High Schoot, Tavistock-square. — Monday, 
Jan. 22nd, 1838, at a quarter to seven, Professor Dew. 
hurst on Astronomy—Concluding Lecture. 

North London Grammar School, Goswell-road. — 
On Tuesday, Jan. 23rd, Friday, Jan. 26th, and Mon. 
im oi 2th, Professor Dewhurst on Astronomy. 

e feel great pleasure in being abl» to inform 
mechanics residing in the neighbourhood of the Cur. 
tain.road, Old.street.road, Shoreditch, and parts ad. 
jacent, that a Day School for instruction in the Pesta. 
Jozzian System of Object Teaching, will be opened on 
Monday, the 15th instant, at No. 95, Curtain.road, 
Shoreditch. Terms as follows:—For childreu under 
eight years, 6d. per week ; ditto under twelve years, 
9d. per week; with French and Latin, ls. week. 
The Tuition, besides the ordinary course of Heading, 


Writing, Spelling, and Arithmetic, will consist of 


Grammar, Composition, Logic, owed Astro. 
nomy, Geology, согу; &c, There is also an 
Evening Class for Females, The Carstarian System 
of Penmanship is also taught at the establishment. 


mc een 
QUERIES. 


To the Rditor of the Penny Mechanic. 
За, 1 beg to ask, through the medium of your 
useful journal, how the bottle that C. T. Thoma" 
speaks of was cast ; wasitcut in half or Fa ? 


. С. W. 
Sır, — Will you favour me by inserting the follow. 
ing queries :— Where is the steepest ascent on a pub. 
Ис road within ten miles round London? And what 
ls the inclination of the same ? H. D. 
Sin, — Will some of your correspondents oblige me 
with information respecting the following queries :— 
What is the rule for cutting the gores of balloons 7 
How can I prepare infusions which generate animal. 
соге, suitable for the microscope ? —From what is the 
naptha prepared which is now used in ашр ТЕ 


. E. L. 

(if “ F. E. L. refers to our back numbers, he will 
find answers to his other queries.] 

Str,—Can апу of your readers inform me how I 
сап transfer engravings upon glass, so that they may 
be shown in a magic lantern ? I have tried several 
methods, but I have found none which left the en. 
graving sufficiently transparent. J. BATEMAN. 

Is there any means of removing the brown stain on 
the hands, occasioned by pons new walnuts? I 
have tried the strongest acids and alkalies, but with. 
out success. J. GORDRED. 

SiR, — Having occasion to use the solution of India. 
rubber with my hands sometimes, I should be obliged 
if any of your numerous Correspondents could inform 
me of the best method of completely extracting the 
same from the pores of the skin, as I find, after rub. 
bing it off dry, and then washing them, they appear 
quite black and dirty, which is a great detriment to 
me in my regular business. С. W. 


conducted, 
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Stn, —I should feel extremely obliged to you, or any 


of your kind readers, if I could be informed how to 


separate oil from water ; supposing I bave but a small 


quantity of oil, and it only floats about the top of the 


water in pieces the size of a sixpence, 
AN INGENIOUS WATCHMAEER. 


Sig, — Your excellently-conducted publication bar. 


ing afforded me much information on various subjects, 


I take the opportunity now afforded of expressing my 
unqualified approbation of the manner iu which itis 
Also, through its medium, I shall be 
happy to learn in what manner sugar, after being 
boiled, can be preserved in a brittle state. Hithcrto 
1 have found that damp weather affects it so much, 
that it тейе, and is of the consistence of treacle. 
A SUBSCRIBER. 


Sig, —I have a pulley with three grooves round it 


of three, four-and-a-half, and six inches diameter; 


have also a wheel with a groove round it, of twenty. 
four inches diameter; and I require two more groores 
round it of such diameter, that they shall so corre- 

nd with the grooves in the pulley, that one band 
shall serve all the three. The centres are thirty. 
four inches apart. If your scientific Correspondent 
“ Q. E. D.," or any other, would give the two diame- 
ters of the required grooves, and the method of find. 
ing them, it would greatly oblige, Sir, root оа 


servant, А 


Stg,—Can any of your ingenious Correspondents 
inform me what is the best method of dissolving gun 


copal in spirits of wine, in order to produce F 


polish ? A. W. 


ANSWERS TO QUERIES. 


Str,—Mr. Saull, of Aldersgate.street, possesses а 
superior museum, filled with fine geological speci- 
mens, and which is to the public every 
Thursday morning at eleven o clock, when Mr. Saull 


delivers a on Geology. 
A description of the Electro- Engine vill 
appear in the pages of this Magazine. C. D. T. 


aa 


TO CORRESPONDENTS. 


“ A Navigator. We have not had en ы viri 
Qf secing Mr. Wood's Thermometers, but, from 
what we have heard, they are superior to all 
others. 

“Thomas B.'s” opinion coincides with ours in the 
main potnts. 

* C. C. W." We believe not. 

** Thames” has not sent us the Table he refers to т 
his third paper on Steam. 

We shall be happy to insert the communication of 
* Erasmus," 7 suited to our culuemns. 

“А Watchmaker" can purchase our first volume a 

any booksellers. The price іг 4s. ба. 


“А Sue bet " Лаз rather yis Ec м 
given us the alternative ether of paying 
pounds to illustrate his visionary édcas, or lose the 
weekly subscription qf a penny. 

“Z.” Мо15 ates a description of Plummer s Fire 
Staircase. 

We cannot gie A Subscribe -” -ny further infor- 
mation, Jor the present, of the Tubus Calcfactus. 
The discovery, in our opinion, is more likely b 
to have been accidental, than the effect of study. 

— ` 
Енал1см.--0. E. D. on Per; tua! Motion, No. &, 
page 170, for скела rc .d elasticity —No. ©, 
page 134, col, 2, line 39, for l. ones read bones. 


London: Printed at the Holloway Press, by D. А. 
DoupxEY; where all Communications are to be 
addressed (post paid); published by Brzask, 
Holywell-street, Strand and may be had of sli 
Booksellers. 


AND TEE CEEMIST. 


DR PBPPPPLL PLP LPL PES FP Ы wh e K ara p. GP 


THE PENNY MECHANIC, 


[Vor. II. 


1838. 


m 


UARY 27, 


PORTABLE CAS PUMP. 


SATURDAY, JAN 


"o UI TOO Eg О, 
inti M | ra 
Pup i Vin ШШ 0 
2% 1 jl и 
| 
| 


D. A. Doudney. 


Holloway Press: 


Digitized by Google 


Vor. II. —No. LXVI. 


THE PENNY 


PORTABLE GAS PUMP. 
To the Editor of the Penny Mechanic. 


Sin,—Having read the application of your 
correspondent, Í send you the following 
drawing and description of the pump used 
by the Portable Gas Works. The figure 
represents a vertical section of one of the 
pumps, with the plunger, a, at its lowest 
immersion, or down-stroke, as it is called. 
At this moment of time every part of the 
syphon is completely filled with the fluid 
it contains, to the entire exclusion of at- 
mospheric air; the deeply-shadowed part, 
c, being water, and the lighter tint quick- 
silver. It will therefore be easily con- 
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ceived, that when the plunger is with-. 


drawn by the up-stroke, an empty space, 
or vacuum, equal to the cubic admeasure- 
ment of the plunger, will be left in the 
syphon ; and as mercury is a much heavier 
body than water, the latter is pushed up 
by the former, and follows the plunger as 
it ascends. The mercury consequently 
sinks below its present level, which causes 
the suction pipe, e, to open, and to let in 
a volume of gas at the ordinary pressure, 
which flows from a gasometer, or gas- 
holder, through the pipe f. At the down 
stroke of the plunger the gas is then com- 
pressed, and forced through the discharge 
valve (which opens only outward) into 
the pipe 4, which leads to a strong reci. 
pient, into which the gas is condensed. 
The action of the pumps being continued, 
the compression of the gas is effected to 
whatever degree may be required, pro- 
vided the power of the gas-engine or 
other first mover be adequate. In the 
Portable Gas Works above-mentioned, 
there were recently nine pumps in opera- 
tion, worked by a ten-horse engine. The 
quicksilver and water are poured into the 
syphon, by means of the basin and per- 
foration, a i, the aperture at k being 
opened to allow air to escape: the aper- 
ture, k, is next made perfectly tight, by 
8 plug which is screwed into the orifice; 
during which time water is continually 
poured in at i to expel the air completely, 
and fill up every crevice with that fluid ; 
another plug is screwed into the orifice at 
i, with the water above it. After this, 
the first downstroke of the plunger ex- 
pels the atmospheric air on the surface of 
the mercury in the short leg of the syphon, 
and the pump is then ready to perform 
the office of alternately drawing in the gas 
from the gas-holder, and compressing it 
into the portable lamps. ‘The gas sent 
out by the Company is compressed into 
1-30th of its original volume. 
I am, Sir, your humble servant, 
A. BENDIXEN. 


MECHANIC. I 


ON LEVELLING. 
NO. II. 
To the Editor of the Penny Mechanie. 


HAVING in my last briefly noticed the 
principal elementary definitions, and the 
nature of the instruments with sundry 
hints, I beg to continue the subject in the 
present. 
the first thing to be determined is the 
starting point, which is always determined 
by the nature of the subject for which the 
levels are required ; but it mostly depends 
upon local circumstances, since the ground 
cannot be moved to accommodate the levels, 
the levels must be made to accommodate 
the ground. 
levelling, the height of some particular 
point is required above some other point ; 
for instance the height of the summit of a 
hill above the surface of a neighbouring 
canal, or the difference of levels of two 
towns, as for forming railroads and canals 


In taking any series of levels 


In all practical cases of 


which must always be determined before 


any determinate idea of the expense of the 
canal or road, &c. can be had ; as also all 
the intermediate points between these twe 


towns, that presents any particular varia- 
tion from the general line of surface of the 
country through which the line passes; 
and it is obvious that by determining а 
sufficient nnmber of these different inter- 
mediate heights, we are enabled to form a 
complete profile outline of the surface, 
shewing every rise or fall of consequence, 
which is the essential requisite of practical 
levelling; from thence to compute the 
cost and quantitv of earth necessary to be 
removed from a cutting, &c. to form an 
embankment, and vice versa. And it is 
further plain that to determine these dif- 
ferent heights there must be some general 
standard line of reference, otherwise we 
should have a series of heights without 
being able to determine anything from 
them, and this standard line of reference 
must be perfectly horozontal, as will be 
subsequently proved, so that referring any 
observed height to this line, and another 
observed height we are enabled to ascer- 
tain the true difference of level required. 
And let what will be the point of starting, 
ав the surface or bottom of a canal, &c. 
the levelling staff must always be placed 
perpendicularly on that point, and the 
levelling instrument itself in any conve- 
nient situation near the line of direction, 
and there perfectly set and adjusted ; then 
turning the instrument towards the 8 
the height must be taken, and registered 
in the field-book, this sight is therefore 
the „first back" sight, and as such must 
be entered; then the staff must be moved 
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from the first point to any other con- 


venient or necessary point in the line of 


chainage, and an observation taken at this 
point, from the same position of the level - 
ling instrument, and this constitutes the 
second or the sight; aud as such must be 
registered directly opposite the previous 
observation, having a column between 
them for the insertion of the length of 
surface between these two observed points, 
so that by having the distance of every 
consecutive observation, we can readily 
form a corresponding section, and obvi- 
ously the ditference of these two observed 
heights, will be the true difference of level, 
corresponding to the distance between 
them ; then the staff remaining in the last 
position, the levelling instrument is re- 
moved to any other convenient spot, aud 
adjusted as before; then observing the 
height on the staff, this will be the second 
“back” sight, and must be put under the 
other. Now, again, let the staff be moved 
to any other convenient distance in the 
line of chainage, and an observation taken, 
this height will be the second “ fore” 
sight, and must be put undcr the other, 
and the distance of the two points en- 
tered between them as before, and these 
alternate “ Баск and fore sights being 
continued to the end of the line, will give 
all the levels required ; which being re- 
duced by methods which will be subse- 
quently given, we can form a perfect sec- 
tion from the result, And we may here 
observe, that whenever the instrument is 
moved, and the new position determined 
on, it is quite immaterial whether the 
position be in the exact line of direction 
or on either side of it, provided the dis- 
tance is not very great, as it must be plain 
that whatever difference it makes to one 
observation, it does to the other, or if one 
is increased, the other is decreased in the 
same ratio, so that they modify each other, 
and no error can arise from this, by reason 
of their mutual correction 3 but whatever 
latitude may be given to the instrument, 
the staff must invariably be placed in the 
direction of the chainage, otherwise consi- 
derable error would arise. And it is plain 
that the distance between the extreme 
points is determined at the same time the 
levels are, since the sum of the distances 
between each of the observed points must 
be equal to the total distance ; and the dis- 
tance is measured in constant progression 
the same as in surveying. Тһе distances 
and different positions of the staff and in- 
strument, so often cited, must as a conse- 
quence be regulated by the nature of the 
ground; for if the ground is very irregular 
and varies rapidly, the staff cannot be 
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placed very far from the instrument, for 
the observer would not be able to see it, 
from the fact of its being considerably 
above or below the instrument as the case 
may be; therefore, under these circum- 
stances, the shorter the sight the better; 
but if the surface is regular, long dis- 
tances may be taken at pleasure, withont 
entailing any error. Inordinary levelling, 
a distance of one chain will be about the 
common average ; but this must be varied 
according to circumstances; in many in- 
stances they must be as short as ten or 
twelve liuks, which renders the levelling 
very tedious and operose, from having to 
move and adjust the level, as it must be 
at every movement perfectly adjusted, 
otherwise the result would be totally er- 
roneous. Some very frequently take short 
lines, at right angles to the main line, in 
any particular points, from which evi- 
dently they can form a complete model of 
the surface, shewing distinctly every va- 
riation of surface; and this is a very use- 
ful way of levelling and laying down a 


line of country, especially for a canal, as 


from these they are enabled to judge of 
the necessity of locks, &c. for the regula- 
tion of the egress and ingress of any tribu- 
tary streams. Іп levelling practically 
there is not any necessity for taking into 
account any variations or irregularities in 
the surface made artificially, as little hil- 
locks, or ditches, watercourses, &c, unless 
they may be very considerable, as they 
will not interfere with the general surface 
of the ground, which is all that is required, 
and they may be readily filled up or 
levelled with the shovel at little cost; 
whence by neglecting such as these, no 
error can be said to arise; but all hedges 
and embankments, or cuttings of consider- 
able size, must be taken into account and 
accurately determined, as they are of соп- 
sequence. And observations of any par- 
ticular objects, as houses, trees, ponds, &c. 
may be noted in the margin of the book, 
indeed this is essentially necessary, and is 
always attended to in practice, as it assists, 
and is of use in making out the line after 


being levelled ; in short, with a little extra 


trouble in this respect, we can both take 
a level and survey at the same time. 
Tyro Lock. 


— — 
ON THE NATURE AND PROPER- 
TIES OF STEAM. 
NO. 111. 


vIS VAPORIS. 


Lixr air and other elastic fluids, steam 
loses its elastic force and pressure directly 
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in proportion as it is allowed to expand. 
Thus if allowed to expand twice or three 
times its volume, it will only have half or 
one-third of its original pressure, sup- 
posing its temperature preserved. From 
this it follows that the expansion of steam 
is exactly proportioned to its force in at- 
mospheres as in preceding article. And 
the following table is an exibition of the 
results of this law at different tempera- 
tures, with the corresponding pressures 
and expansions. The first column con- 
tains the temperature of Fah., the second 
the pressure in pounds per square inch 
on the safety-valve, and the third the 
number of times its volume to which the 
steam would expand, still maintaining an 
elasticity equal to the atmosphere. 


A table similar to the foregoing can be 
eonstructed from the experiments of 
Messrs. Dalton and Taylor, before referred 
to, viz.— To determine the pressure on the 
safety-valve, subtract thirty from the elastic 
force in inches of mercury, and half the re- 
mainder will be the required pressure in lbs., 
or what is the same thing, subtract unity 
тот the elastic force in atmospheres, and 
multiply the remainder by fifteen, and the 
product witl be the pressure in pounds per 
square inch. These results will perhaps 
be more correct than those in the table. 
In Brunton’s Compendium, a most excel- 
lent mechanical work, there is a larger, 
and I believe, correct table. Mr. Tred- 
golds rule for determining the volume of 
a cubic foot of water converted into 
steam of a given elastic force and tempe- 
rature, is as follows :— Multiply the sum 
of the given temperature in degrees, and 
459 by 76:5, and divide the product by the 
Joroe of the steam in inches of mercury: 
and the quotient will be the numbor of cubic 
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Jeet occupied by the steam ef one cubic foot 
of water. From this the weight of a cubic 
foot of steam and its specific gravity at 
different temperatures may easily be ob- 
tained by proportion. Thus to find the 
volume of a cubic foot of water, when con- 
verted into steam of atmospheric pressure, 
(at 30°, inches, and temperature 212) we 
have 212 + 459 = 671, and 671 x 765 
ш-51931:5, and 51331-6 -|- 30 = 1711 cubic 


feet. 
C. D. Tuomas. 
— — 


STEAM-ENGINE CRANKS. 


THE supposition on which T. M.'s former 
question, and my former answer was 
founded, was that the power of an engine 
was only effective during one-third of its 
revolution. Now it appears to me that 
there is no gain in using two engines as 
regards power, but only as regards regu- 
larity where a fly could not well be used; 
but T. M.,by his ingenious plan, goes to 
shew that the effective power of a pair of 
fifty-horse engines’ nominal power, one 
hundred, is only fifty. Now on the sup- 
position that there is no gain in power, 
but only in regularity in double engines, 
this would give one-half as the effective 
power, instead of one-third as on former 
suppor on I see not how this could be 
well settled, except by experiment or long 
and tedious calculation. Perhaps T. 

in his next will state whether he thinks 
that there is any gain in the use of double 
engines, other than that of regularity; as 
also whether he has thought of any means 
to cause the full power of the engine to 
be exerted throughout the stroke. For 
my own part I am inclined to think the 
crank the best method of changing a reci- 
procal motion into a rotary one, yet disco- 
vered, or to be discovered, I was about to 
say; but therein T. M. would not perhaps 
agree. The table extracted by T. M. 
from that excellent work Brunton's Com- 
pendium, bears directly upon this subject, 
as it shews the power exerted upon the 
crank by the piston, in different parts of 
the stroke; and here T. M. asks for an 
explanation of the decimals used therein. 
Decimals, or decimal fractions, are the 
numerations of fractions, having a certain 
known denominator, which denominator 
consists of as many cyphers as there are 
places or figures in the decimal with the 


integer 1 prefixed, so that °5 signifies i 
= à and 05 — 100 = ¿and 125 . 1 and 
25 — land i, the decimals commence 


100 
after the full.stop as in last example 
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i ments will be commenced. During the 
time, however, that the subject bas been 
in agitation in this country, it appears that 
the same experiment has been undertaken 
by M. F. Reich, Psofessor of Natural 
Philosophy in the Académie des Mines, at 
Freyburg, in Saxony, who appears to have 
followed the same method as that of Ca- 
vendish. The apparatus was erected in & 
large room under the buildings of the 
Académie, the windows of which were 
carefully closed up, and other precautions 
taken to preserve a uniform temperature. 
To avoid currents of air, the oscillations 
were observed by means of a telescope 
fixed outside the door of the room in 
which the apparatus was placed, and di- 
rected on а mirror attached to the extre- 
mity of the arm, and illuminated by & 
lamp, also placed outside the room. e 
masses, whose attraction was to be mea- 
sured, were two spheres of lead, weighing 
45 killogrammes, or 695,061 grains. They 
were suspended by brass rods to a beam, 
moveable about a vertical axis. It was 
found, however, most convenient, to use 
only one of the spheres. Nearly two years 
were consumed in the necessary prepara- 
tions; but when completed, M. Reich was 
enabled to perform the experiments during 
the three months of June, July, and 
August, 1837. Each observation required 
the determination of three quantities :— 
the distance of the centres of the large and 
small spheres, the time of the oscillations, 
and the deviation of the arm of the ba- 
lance. The distance varied from 6:62 to 
4:49 inches; the duration of the oscilla- 
tions, from 6m 415, to 6" 508; and the de- 
viation from 2°36 to "315 of an inch. The 
number of observations was 57. The mean 
of the whole gives the density equal to 
5.44, a result which is almost identical 
with that of Cavendish. M. Reich, also, 
used for the attracting mass а sphere 

cast iron, of the same diameter as the 
leaden one, and weighing 50 killogrammes, 
or 463,373 grains. Five observations with 
this sphere gave the density —5:43. The 
only innovations on the method of Caven- 
dish, appear to have consisted in using only 
one of the great spheres in the same experi- 
ment, and in the mode of observing the 
deviation of the arm of the balance. The 
arm itself appears to have been nearly of 
the same length as that used by Cavendish, 
but we are not informed of its weight, nor 
of the weight of the small balls. The large 
spheres, however, were much inferior to 
those of Cavendish, their diameters being 
only 7$ inches, and weight less than 2-7 ths 
of those used by Cavendish. The employ- 
ment of the cast-iron sphere is a new fea- 


From this the table with the explanations 
thereto affixed will be easily understood. 
Supposing the engine to be starting, and 
at the dead centre—no portion of the 
piston will then have descended, .°, marked 
0 in table, and the angle formed by the 
connecting rod and the crank — 180°, so 
marked in table. Effective length of lever 
... 0, and portion of 4 revolution of fly- 
wheel .. 0, both so marked in table. But 
when, as in the second line, theengine has 


made 05 or = part of the stroke, the 
angle is then reduced to 1514°, and the 


effective length of lever then becomes of 


value, viz. "46 = E and the B y-wheel 


has performed 128 = of its semi re- 


volutions, and so on throughout all the 
other cases. And as the stroke proceeds 
its value becomes greater, 8s Seen by table, 
and the angle of the rod and crank de- 
creases, and the effective length of the 
lever increases to 90°, the right angle, and 
then again decreases as the stroke ap- 
proaches the bottom dead centre, and the 
valve of the portion of fly-wheel turned, 
also increases. 

The publication of such tables as these, 
and they abound in the many standard 
mechanical works in the English lan- 
guage, would be of great use to the readers 
of the Penny Mechanic; and I should re- 
commend all those correspondents who 
write on subjects which admit of it, to il- 
lustrate them by such tables ; as they, like 
wood-cuts, tend to make plain, simple and 
understandable, what would otherwise 
appear intricate, involved, and incompre- 
hensible. 

C. D. THOMAS. 


— PM 
ROYAL ASTRONOMICAL SOCIETY. 


On the Repetition of the Cavendish Experi- 
ment, for determining the Mean Density 
of the Earth. By the President. 


Dec. 8, 1837.—The Council has long had 
it in contemplation to repeat the celebrated 
and interested experiment of the late Mr. 
Cavendish, for determining the mean den- 
sity of the earth, and a committee was ар- 

inted more than two years ago to consi- 
der of its practicability. The object is 
now їп а fair way of being accomplished. 
Her Majesty's government having been 
pleased to grant the sum of 5001. towards 
defraying the required expenses. The ap- 
paratus is, at this moment, in the course 
of being erected, at Mr. Baily's house, 
and, as soon as it is completed, the experi- 
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ture in the experiment, but it does not ap- 
pear that the small balls were changed. 

Mr. Baily concluded with remarking 
that, though these experiments are, on the 
whole, confirmatory of the general result 
obtained by Mr. Cavendish, they do not 
interfere with the plan the council of the 
Society had in contemplation, which was 
not merely to repeat the original experi- 
ment in a precisely similar manner, but 
also to extend the investigation by varying 
the magnitude and substance of the at- 
tracting masses, by trying their effect un- 
der considerable differences of temperature, 
and by other variations that may be sug- 
gested during the progress of the inquiry. 
— Atheneum. | 

— — 
METEOROLOGICAL SOCIETY. 


Institution, Southampton- 
9th, 1838; 
F.R.A.S., 


Mechanic's 
buildings, Holborn, Jan. 
Charles Shearman, Esq., 
Treasurer, in the Chair. 


A VERY interesting paper was read by the 
Secretary from Lieut. Geo. Grey, Associate 
Member of the Society, who is gone out in 
charge of the Australian Expedition of 
Exploration. This paper chiefly related 
to the meteorology of the island of Tene- 
riffe, which, says the writer “is of vol- 
canic origin; and as its famed peak is at 
the present moment, and has been since 
the island has been known to Europeans, 
in the state of a solfutara, I entertained a 
hope, that if a series of observations had 
been made, they might possibly throw 
some light upon the influence that voleanic 
action exercises upon atmospheric pheno- 
шепа.” 

Lieut. Grey was fortunate enough to 
discover that a series of observations had 
been made by the late Dr. Savignon dur- 
ing a period of eight years (from 1811 to 
1818 inclusive) without the intermission 
of a single day. 

In order to form some comparative esti- 
mate of these observations, Lieut. Grey 
immediately ordered two sets of observa- 
tions to be made on board H.M. ship 
Beagle, then lying at Santa Cruz, a quar- 
ter of a mile from the shore. One set was 
made in the cabin of Capt. Stirckham, 
R.N., and the other upon the quarter 
deck in the shade. From these two sets of 
observations, made during a space of five 
days, the mean result was found to be 
nearly 76° Far. These observations were 
made in July, and in an unusually warm 
season, still they serve rather to corrobo- 
rate Dr. Savignon's observations, than to 
annul them. 
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Dr. Savignon's observations were made 


at the town of Luguno, three miles from 


the shore, and 1800 feet above the level of 
the sea, and his observations produce a 
mean of 6037 Far. for the month of July; 
which difference of only about 7? will be 


easily accounted for, when we take into 


consideration Lieut. Grey's observations 
extending to a period of fifty days, and at 
the level of the sea, while Dr. Savignon's 
extend through a period of eight years, 
and at an elevation of 1800 feet. The 
mean annual temperature of the island for 
eight years, is nearly 63° Far. The quan- 
tity of rain which fell in the island of Те. 
neriffe in 1812 was 19.33 inches, of which 
quantity 5.24 inches fell in the month of 
January, In 1813, the quantity of rain 
was 25:22 inches. 

The Canary Islands are frequently vi. 
sited by violent tempests ; the following 
was extracted from Dr. Savignon's MSS.: 
* [n 1826, in the night of the 7th and 8th 
of November, this island was visited by а 
tempest of wind and rain, which did much 
damage to all the Canary Islands." In the 
eight towns of Teneriffe, there were 311 
houses destroyed, and 114 houses ruined ; 
243 persons killed, and 104 animals de 
stroyed. From this brief statement, some 
conception may be formed of the fury with 
which these storms sometimes rage. The 
meeting then adjourned to the second 
Tuesday in February. 


Án 
MECHANICS’ LIBRARY. 


The Millwrights’ and Engineers’ Pocket 
Director. By John Bennett, Engineer, 
&c. John Bennett, Three-Tun’s-pas- 
sage, Paternoster-row. 


WE have always had such a high opinion 
of Adcock’s Engineers’ Pocket Book, that 
we thought there was no room for апу 
other publication of the kind. The vo- 
lume before us has, however, caused us to 
think otherwise. The author says he has 
partly compiled it from the ©“ Artificers’ 
Complete Lexicon,” at the request of many 
respectable millwrights and engineers. 
The geometrical problems in the introduc- 
tion he claims, as being purely original. 
To these problems we beyg particularly to 
call the attention of apprentices and young 
journeymen ; and we are sure the old prac- 
titioner will find much useful information 
embodied in the work. It contains an al- 
phabetical list of the principal engineers, 
&c. ; the prices also of every article in the 
trade, from the sixty-horse engine, valued 
at 3600/4 down to the threepensy hile; 
with numerous other particulars. 


THE CHEMIST. 


ON THE ELEMENTS. 
ко. IV. 
CARBON AND BORON. 


CARBON exists in many different forms; 
the following are some of the principal :— 

Ist. The diamond, pure carbon. 

2nd. The charcoal of wood. 

3rd. Coke, made from coal. 

4th. Coal itself. 

5th. Plumbago (I 1+C 9). 

Gth. Jet (variety of coal) petroleum, 
naptha, mineral tar, &c. 

it is also a compound of all vegetables, 
wax, oils, gums, and resins. 

Carbonic acid, the compound. of earbon 
best known, is always formed when car- 
bon is supplied with oxvgen; it is also 
evolved during fermentation by the de- 
composition of animal and vegetable mat- 
ter, and during respiration. Carhonic 
acid gas was the first elastic fluid distin- 
guished from air ; its acid nature was first 
pointed out in 1755, by Dr. Black, of 
Edinburgh. 

Carbonic acid extinguishes flame, has a 
sharp acid taste, and is fatal to life. Its 
specific gravity is to that of hydrogen as 
20-7 to 1 ; 100 cubicinches weigh 7 grains; 
water absorbs its own bulk of this gas. 

Preparation.—Put some chalk or mar- 
ble in a retort, and pour over it diluted 
muriatic acid, the carbonic acid is evolved, 
and muriate of lime is left in the retort, a 
salt much used for depriving gases of their 
moisture; it is fused (now chloride of cal- 
cium), and in this state has given affinity 
for water. 

Boron exists in boracic acid. It is à 
dark infusible powder 3 its only known 
compositions are boracic acid and borax 
(borate of soda). 


— — 


ELECTRICAL STOOL. 
To the Editor of the Penny Mechanic. 


Ix No. 55 of your Magazine, there is a 
paper describing an electrical stool ; I now 
ask permission to send one of my own plan, 
which, if not better, is, I trust, as good ; 
therefore, if you will favour me by insert- 
ing this letter, you will oblige me, and 
allow your correspondents to judge for 
themselves as to which is the best, the 
least trouble, and expense; not that I in 
any way speak against your Correspon- 
dent’s, on the contrary, I think it very in- 
genious ; but the way in which mine is 
made, is to take a piece of wood of any 
size most convenient to the maker, then 


get two other pieces as long as the width of 


the stool, three or three-and-a half inches 


the pieces, 
wood with the body of the bottle next the 
slab of the stool; the stool will then be 
made. My object in screwing on the piece, 
is in case one of the legs should by any ac- 
cident be broken, for then the serew is 
only to be taken out, and a fresh neck put 
in; therefore it wants no cement, as in 
the case with your Correspondent. I, 
however, leave off here to let the rest be 
seen by others who wish to make them. 
The necks of bottles may be got at any 
bottle merchants or wine vaults for little 
or nothing. Yours truly, 


wide, and about one inch and a half thick: 
bore a hole in each end of these pieces big 
enough to let the neck of a bottle to fit 
tight, leaving a part of the body of the 
bottle on. Let the body, a, flush down into 


then screw on the pieces of 


Z. Wico. 
— — 


ELECTRICITY. 
To the Editor of the Penny MECHANIC. 


Sin, — Having seen in your valuable little 
work several experiments in electricity, 
will you allow me to add one to their 
number. А piece of cotton-wool saturated 
with sulphuric æther, and fixed in the 
prime conductor, will ignite by drawing a 
spark from it, either with the knuckle or 
discharging rod, and while burning, if the 
machine be kept in action, a succession of 
sparks may be taken from the flame by the 
ball of the discharging rod; but if the ball 
be taken off, and a point be presented, the 


flame will not only be singularly repelled, 
but almost instantly extinguished. The 
same effect may be produced by first pre- 
senting the knuckle, and then pointing the 
finger. I have frequently amused myself 
with the experiment, and have always 
found the wool ignite soonest by putting 
it in the hole on the conductor, so as to be 
even, or lower than the surface. 


Brighton. ELECTRON, JUN. 


Soft Metal.—Bismuth tin and regulus 
of antimony, of each a pound, melted to- 
gether, used for taking impressions of 
medals or coins. . R. W. 
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AN ELECTROPHORUS. 

The diagram below is the representaiion of a 
simple electrical machine, about twenty sparks from 
thc upper conductor of which is.sufficiet to charge a 
small Leyden phial. 


Е I AAA 


I. Glass handle 2 Disc of Brass. 3 Cake of 
resin, A. B. Y Z. 


The Poor Man's Barometer.—Both the 
convolvelus and the pimpernel (anagallis) 
fold up their leaves en the approach of wet 
weather. The latter is called the poor 
man's weather-glass. In the same manner 
the ‘different species of trefoil contract 
their leaves at the approach of a storm, 
and they have been named the husband. 
man's barometer. Chickweed is another 
plant which answers the same purpose. 
When the flower expands boldly and fully, 
no rain will happen for four hours or up- 
wards: if it continues in that open state, 
no rain will disturb the summer's day. 
When it half conceals its miniature flower, 
the day is generally showery ; but if it en- 
tirely shuts up, or veils the white flower 
with its green mantle, let the traveller put 
on his great coat, and the ploughman with 
his beasts of draught expect rest from 
their labour. 

Free Admission of the Public to Works 
of Art.—A correspondence has taken 
place between Lord John Russell and 
those persons who have control over our 
great national buildings and collections 
of works of art, such as Westminster Ab. 
bey, St. Pauls, the Royal Academy, &c.; 
and the result is, that St. Pauls is to be 
opened to the publice, free of expense, 
every day, from nine till eleven o'clock 
in the morning, and from three til] four in 
the afternoon. The public are also to 
have the benefit of a great reduction in 
the admission fee to the Tower. The fee 
isto be reduced from three shillings to 
one. It appears also that the authorities 
of Westminster Abbey and the Royal 
Academy have refused to accede. 


— — 


INSTITUTIONS. 


Tower-street Mutual Instruction Society. — Jan. 
29, Mr. ‘Thomas, on the Nature and Properties of 

team. 

Southwark Literary Society. —Jan. 31, T. Adains, 
on Music Course concluded. 
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QUERIES. 
To the Edilor of the Penny Mechanic. 


Str,—Can any of your Correspondents inform me 
whether there is anything that will attract silver in 
the same manner as the load.stone attracts steel ? 

J. WHEELER, 


Srg,— Having tried the first part оѓ“ A. B. Y. Zs" 
answerto “А Young Mechanic," in No, @, of pro. 
ducing a plant from mustard seed, by electricity, and 
failed in the attempt, if he will explain it more fully 
he will much oblige A Subscriber. R. W. 


Sin, —I should feel obliged if any of your Corre. 
spondents would answer the following queries :— 
1. I have a fly-wheel 6 feet in diameter, weighing 
about 350 lbs. working so much machinery ; could a 
man turn one 12 foet diameter, of the same weight 
as the former, with double the machinery? If so, 
could he do it with the same ease? —9. What is 
strictly meant by a lever wheel t 


ANSWERS TO QUERIES. 


Sin, —For the information of your Correspondent, 
“С.С. W.“ І subjoin the following experiments with 
phosphorus : — Put a little solution of Potash into a 
small retort, with & small plece of potash of the same 
strength as that in the retort, and placed in a saucer; 
heat the retort over a lamp; when it boils, bubbles 
phosphuretted hydrogen gas will arise, take fire, and 
detonate as they escape into the air; but this experi- 
ment must be made with proper caution, 

A piece of phosphorus, the size of a pea, is to be 
put into a long glass phial, aud boiling oil poured 
carefully over it, till the phial is one.third filled. The 
phial must be carefully corked, and when used should 
be unstopped a moment to admit the external air, and 
closed again. The empty space of the phial will then 
appear luminous, and give as much light as a dull or- 
dinary lamp, and just sufficient to see the face of a 
watch. Each time that the light disappears, on ге. 
moving the stopper it will instantly re-appear. Іп 
cold weather the bottle should be warmed in the 


hands before the stopper is removed. A phial thus 
prepared may be used every night for six mene 


— —— 


TO CORRESPONDENTS. 


ЧА. Z/s " query ts not suited to our columns ; but 
we believe the play must first of all be recetved bg 
the manager of the theatre: and if thought worthy 
Qf being performed, is revised and sent to the Cham- 
berlain for his approval 


“А Subscriber's’? paper on а National System of 
Education is not approved of. 


" Z." We have not heard what the lowest price fr 
travelling onthe Great Western Railway will ж; 
but we are of the same opinion as our езроњ- 
dent, that the charge of 28. for riding to Harrow 
on the Birmingham Railway is an ezhorbitant me, 
and which entirely excludes the mechanic from the 
enjoyment of those advantages so much talicd 
Of tn the House of Commons by members when en- 
deavouring to get the Bills passed into laws. 


— — 


Епалта--Іп No. 64, page 189, on Hydrogen, fot 
© acid from the water, read ozygen from the water. 
In page 187, line 30 from bottom, for companion 
read comparison. " 

In No. 75, page 195, line 6 from bottom, for “ fire. 
read fore, 


London: Printed at the Holloway Press, by D. A 
DovpNEY ; where all Communications are to be 
addressed (post paid); published by BERGER. 
Helywell-street, Strand and may be had of à 
Bovksellers. 
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PLAN TO CHECK THE SPEED OF HORSES. 
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210 P o THE PENNY 


PLAN FOR LOCKING WHEELS 
OF CARRIAGES. 


To the Editor of the Penny Mechanic. 


Sin, —I have herewith sent you a plan for 
locking wheels of carriages, which will be 
found to be quite effective, without the 
trouble of dismounting, and also might be 
of great service in the event of horses run- 
ning away, as the four wheels may be 
provided with it as well as one or two, 
each having separate lines, so that one 
тау be used, or two, or four, at the option 
of the person on the box. Many acci- 
dents have happened by horses running 
away, and also by the poles breaking 
going down hill. In case of horses start- 
ing, there may soon be some hard work 
for them, with four wheels locked, as the 
driver would only have to pull the four 
lines leading to the wheels; and those 
lines may be so fixed that all the wheels 
could be locked with one pull. "There is 
another advantage in this plan,— should 
any accident happen while ascending a 
hill, the wheels, when locked, cannot turn 
either way; by this means the carriage 
will be prevented running back. Or the 
driver may rest his horses by the same 
means without the trouble of blocking up 
the wheels behind. It will be seen by the 
description that the stock of the wheel 
will be much strengthened, and the whole 
of the work would last many years if pro- 
perly n.ade at first. 


I am yours, &c. 


T. L. M. 


DEscRIPTION.—Fig. 1—1, the axle- 
tree; 2, & strong iron to fix on to the 
axletree; 3, a key, moving on a joint, at 
the end of No. 2; 4, an iron wheel, to fit 
on the stock of the coach-wheel, to be 
solid on the side next the carriage, as 
seen in fig. 2. Fig. 2—5, a ketch, todrop 
into the rack under 3; to keep the key 
up from the wheel it will be drawn to- 
wards the rack by the spring under it; 
when it is required to stop the carriage 
the ketch is to be drawn back by the line 
passing over a pulley at 6, the end being 
at the coach-box and passing under the 
carriage; 7, a line attached to the key 3, 
to release the key when required ; when 
that is drawn up the ketch 5, will keep it 
so till removed. Fig. 3 represents the 
wheel, with the position of screws to 
fasten it to the stock. It will be seen that 
the iron wheel will not be required above 
two inches wider than the stock, the cogs 
about an inch and.a-half wide, and the 
plain part about the same, with screw- 
holes every two inches round. 


MECHANIC. 


ON LEVELLING. 
NO. III. 


Sin, In continuing the subject, it is 
mv intention to deliver each of the funda- 
mental principles in the form of geometri- 
cal theorems, as by this means they will 
be both more clear and comprehensive, and 
much easier to be understood, besides the 
advantage of avoiding prolixity. 


PROPOSITION I. 


The difference of level of any two places, 
is as that length of a perpendicular, erect- 
ed at one point, interrupted between the 
horizon of each point. 


2 


A. 


-— —Eᷣ„—p 


D B 


Let AB be the surface to be levelled, 
then p c is the horizon of the point в, 
and A € the horizon of the point a. The 
perpendicular height c в, intercepted be- 
tween the two horizons, is manifestly the 
true difference of level required of A and 
B, &c. 

By the term horizon, is to be understood 
the line A c perpendicular to the line AD 
at the point a, and similarly of the point B, 
the two lines A C, DB, being parallel to 
each other, and in the plane of the hori- 
zen. This term is to be considered as the 
abbreviation of “ let the line ac be per- 
pendicular to the line 4 D in the point a, 
and parallel to the horizon; by thus 
considering it, we avoid a long and often 
recurring phrase, rendering the notation 
less circuitous and embarrassing. And, 
obviously, the difference of any two hori- 
zons is equal to the difference of level, 
since the lines ac and BD are the same as 
the visual ray from the instrument, inter- 
cepting between them the staff cr, the 
height of which, in this case, is the true 


difference of level as required. 


PROPOSITION II. 


The difference of level of any two dis- 
tant points, intercepting between them 
any number of intermediate points, is 
equal to the sum of all those parts of a 
perpendicular, intercepted between the 
horizons of every intermediate point, 
erected at the extreme lower point. 
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Let 4, x, O, P, Q, в, s, be any number of 
points on, the surface which is to be le- 
velled, and A M, BN, CO, DP, EQ, FR, ÈC» 
be the respective horizons of these points, 
and HN, 10, JP, K Q, LR, М8, the observed 
height of the staff at the different points, 
consequently equal to the distance of each 
point from the first horizon А М, &c. Then 
A B, BC, CD, DF, &c, are distance of each 
horizon, or the difference of every two 
conseeutive observations, and obviously 
the sum of their respective differences is 
equal to the whole line a G, which is equal 
to the line A8, which is the true difference 
of level of the two required points, as re- 
presented by the vertical line м8; there- 
fore the sum of the consecutive differences 
is equal to the required difference of level. 

These two theorems contain the first 
rule for reducing the observations which 
will be verbally expressed in a succeeding 
paper. This rule is that by which the 
difference of level of any two points is 
ascertained, when the observations are 
taken by the levelling frame, an instru- 
ment much used by the practical excava- 
tors. The extreme simplicity is its great 
recommendation, since nothing but addi- 
tion and subtraction is necessary. It is 
very seldom used in reducing observations 
taken by the spirit level, as it does not 
always happen that each observation com- 
mences from the foot of the other, as will 
be explained in the next theorems. These 
two last theorems are the foundation of 
every succeeding rule, or I might rather 
say, that every other rule is but a particu- 
yar case of the preceding. 


PROPOSITION III. 

To find the difference of level of two 
extreme points. This question admits of 
two cases ; viz. 

Case 1.--У/һеп every back sight is 
equal to Фего--б. 


e 


Let ACILN be the surface; ACILN апу 
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a 

points on it; AF, BG, CI, DL, EN=the 
horizons; AB, BC, CD, D E=the observed 
heights: FC, HI, KL, MN, &C.5 then 
sum of AAT Bec+CD+ DE sum of Fc 
HI+KL+MN=ON, which is equal to the 
true difference of level; theretore the sum 
of all the observed heights is equal to the 
difference of level of the two extreme 
points A and N. 


Case 2.— When every back sight is 
some determined height, let AJ K L M be 
any point on the surface; АР, BJ, CK, 
DL, EM=the horizons ; a, NJ, CK, PL — 


observed back sights; FJ, GK, BL, LM = 
observed fore sights; then is AB, BC, CD, 
DE respectively equal to the differences of 


the fore and back sights; and obviously 
their sum is equal to AE—QM, which is 
the true difference of level required ; there- 
fore the sum of the differences of the fore 
and back sights is equal to the true dif- 


ference required, and the same applies to 
any of the intermediate points, &c. This 
last also applies to the reduction of any 
observations taken by the spirit level; in 
fact, itis the only rule used, all others be- 


ing but so many extensions of it. The 
frst case is that mostly used when the 


levels are taken by the levelling frame, 
and differs but little from Proposition 2. 


Having thus given some of the most 
clementary theorems, I shall give a few 
additional observations when necessary. 

The first proposition does not require 
any, the notes at the bottom being suf- 
ficient; and the same may be said of the 
second proposition, with the exception of 
remarking, that the sights in this case are 
what are called successive or simultaneous, 
from being all referred to back sight at A, 
as the standard, and not each full sight to 
a corresponding back sight. 

The general rule of the second case of 
Proposition 3, may be thus expressed :— 
Subtract the first observation from the 
second, and third from the second, and so 
on continually, aud the results are the dif- 
ference of level of every two points, con- 
sequently their sum is the true difference; 
therefore, generally subtract eaeh conse- 
cutive observation from the one preceding 
it, and the sum of their consecutive dif- 
ferences is the true difference required. 
To find the ditference of any of the inter- 
mediate points, and the starting point, 
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add all the respective differeuces up to that 
point, and it will be the difference of level 
required to this point. 

This is the rule commonly used for re- 
ducing the observation when taken by 
the spirit level ; though it is plain, by the 
diagram, that it does not always happen 
that every back sight has a fore sight cor- 
responding; in this case it becomes, by 
what has been already stated, a simulta- 
neous sight. At other times the back or 
the sight may become—zero or 0; but in 
this case the process is preciaely the same, 
since the difference is then equal to the 
whole observed altitude. To prove the 
truth of these rules, or to prove if an ope- 
ration reduced by them is correct, we will 
give a rule for that purpose in a succeding 
Number. | 

I am, Sir, yours, &c. 
Tyro Locx. 
— — 
ON THE NATURE AND PROPER- 
TIES OF STEAM. 


NO. IV. 
VIS VAPORIS. 


THAT remarkable fact, indubitably esta- 
blished by experiment, that the sum of the 
latent and sensible heats of steam is a 
constant quantity, lead« to many most 
valuable practical results; viz. Ist, that 
the same quantity of heat is necessary to 
convert a given weight of water into steam, 
at whatever temperature, or under what- 
ever pressure, the water may be boiled ; 
2ndly, that in the steam engine equal 
weights of high and low-pressure steam 
are produced by the same consumption of 
fuel; 3rdly, that generally the consump- 
tion of fuel is proportional to the quantity 
of water converted into steam, whatever 
be the pressure of the steam. 

It may likewise be remarked, that the 
variation of the density or specific gravity 
of steam is only strictly proportional to its 
pressure or elasticity, and no part of steam 
can be reduced to the liquid state by me- 
chanical force or compression alone, with- 
out diminishing the sum of the latent and 
sensible heats. It has been accurately 
ascertained, that the latent heat of steam 
generated under the pressure of the atmo- 
sphere, is 1000°, its sensible heat being 
212°; their sum, 1212? being a constant 
quantity for all the temperatures and pres- 
sures, so that between 32° and 12199 the 
sum of the latent and sensible heats is 
11809, as under the ordinary pressure of 
the atmosphere, the first 180° would raise 
water at 32° to 212°, the boiling point, 
and the next 1000° would convert the wa- 
ter into steam; but as the thermometer 
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does not indicate this addition of heat, it 
is called latent; so that to find the latent 
heat, subtract its sensible heat in degrees of 
Fah. from 1212, and the remainder will be 
its latent heat. Thus the latent heat of 
steam at 500° is 712°, 

From the preceding principle, it will be 
easy to find the heat requisite to convert 
water of any given temperature into va- 
pour or steam of any required temperature, 
thus: Add 1000? to the temperature of the 
steam, and from the sum subtract the tempe- 
rature of the water, the remainder will be 
the heat of the corversion required. Thus 
the heat required to convert water at 52° 
into steam at 220°, general low-pressure 
temperature is 1000--220--52--11682. 

In Tredgold’s work are tables showing 
the application of the principles and rules 
above described. 

C. D. Tuomas. 


— — 
WARMING HOUSES. 


To the Editor of the Penny Mechanic. 


Sig, — Will you have the goodness, if 
you should so far think them worthy of 
public attention, to insert in the Penny 
Mechanic the following suggestions, for 
the more advantageous application of ar 
tificial heat in dwelling-houses ? In the 
first place, I would propose to obtain the 
cheerful appearance of an exposed fire- 
place, as usual, without the inconvenience 
of a draft of cold air coming from the op- 
posite side of the room to feed it, by ad- 
mitting the necessary supply of that essen- 
tial commodity through a tube that should 
open under the grate, either at the back, 
bottom, or sides, or in the hearth under 
the fender: it might, at its other end, com- 
municate with the external atmosphere, 
or with some other room that wanted ven- 
tilating (not heating), or with some cold 
corner of the very same room, proceeding 
either round the sides or by the skirting 
boards, or under the flooring-boards; in 
the latter case, the improvement would 
simply consist in allowing the cold air to 
pass unfelt beneath the feet of any persons 
who may be sitting round the fire, instead 
of, as at present, very sensibly past their 
bodies. But if the absence of draft should 
cause a prejudicial stagnation of the air 
in the room, another plan might be adopt- 
ed, either in conjunction with, or inde- 
pendently of, the last described ; namely, 
to replace the air which should be con- 
sumed by the fire, instead of through the 
key-hole or other apertures, as u 
through a tube that should open into the 
room at a remote part from the fire-place, 
but yet should have previously pessed 
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ON THE CABIRIC MYSTERIES AND 
PHCENICIAN ANTIQUITIES. 


AT a meeting of the Royal Irish Acade- 
my, Sir William Betham lately read а 
paper, wherein he stated his conviction 
that the Cabiri were а secret society or 
brotherhood, who concealed their acquires 
ments in science and the arts from all but 
the initiated; that this society originated 
with the Phenicians, and was for a very 
long period confined to that people and 
their colonies; that the arts of navigation, 


close behind or at the side of it, though 
without opening into it; thus, whatever 
air was supplied to the room would pre- 
viously have been warmed by passing near 
the fire. 

To obviate the unpleasant consequences 
which have, Í believe, sometimes been 
found to arise from the admission of air 
into rooms which have been previously 
heated, I would recommend a particular 
consideration of the different degrees of 
affinity for oxygen of different materials 
which might be used for heating it. Of 
course, if the affinity be great, the air is 
more likely to be injured by the contact. 
If iron plates or pipes be used, would they 
not reject any further addition of oxygen 
if they were first bronzed like gun barrels? 
Again, surely the excessive dryness which 
has sometimes been given to heated air, 
might be most readily obviated by the ad- 
mission of a limited quantity of steam into 
the tubes with it, or by a very small and 
finely-divided jet of water, or by making 
the air pass over the surface of a cistern of 
water. 

I would now point out an economical 
way of applying the system of warming 
buildings with flues or tubes, either of hot 
air or hot water, to private houses, parti- 

cularly those Inhabited by the poorer 
classes of society; Viz. to do it wholesale, 
as it might be called, by having one heat- 
ing apparatus common to whole ranges of 
houses, the proprietor of which might levy 
a rate for the purpose of defraying tbe 
expense, similar to that raised by the wa- 
ter companies. 1f hot water were used, 
there might be one main pipe leading from 
the boiler, about half way up the walls of 
the houses, and another return to it, lead- 
ing through all the basement stories ; and 
these pipes might, in each separate house 
upon which the rate for warming was 
levied, be connected with each other by 
several intermediate pipes which, rising 
from the highest and hottest main to the 
upper stories, should curve round and de- 
scend to the lowest main in the basement ; 


allegories, to conceal them from the vul- 


system of mythological theology of the 
Greeks and Romans. That the word Ca- 
biri, in Celto-Phoenician, literally means 
the confederacy or brotherhood of science. 
Cabar is a confederacy or secret society, š, of 
science. The four degrees OF steps of initi- 
ation into this order were named Axieros, 
Axiochersa, Axiochersus, and Camillus, or 
Casmillos. These were made deities by 
the Greeks, the Pheenicians themselves 
enceuraging or perhaps propagating an 
error, the explanation of which was part of 
the secrets of the confederacy. The con- 
federacy itself originated at a very early 
period of Phoenician history, and seems to 
have partaken of the essence of the policy 
by which that people aimed to keep the 
world in ignorance, and to carry on in se- 
cret their extensive operations in com- 
merce, navigation, and mining; the se- 
crets of these arts being enveloped in ter- 
rible mysteries, which deterred the igno- 


to themselves for ages the exclusive sove- 
reignty of the seas; the entire commerce, 
and the greater part of the wealth of the 
world. The discovery of the identity of 


pipes, the inmates of each house might 
regulate the degree of heat they wished to 
receive in their own, OT in any room of it, 
at the same time that the currents through 
the straight mains were uninterrupted. 
1 am, Sir, yours, &c. 
Совок MACKENZIE, 
Architectural Draughtsman. 


Naturalization of Sea Fish in T resh 
Water.—1n Guernsey and other of the 
Channel islands, & plan is adopted for the 
purpose of naturalizing 8€8 fish in fresh 
water. The fresh water is at first mixed 
with salt water to 8 considerable extent, 
but gradually is made only brackisb. The 
fish seem to thrive well in it, and lose no- 
thing either in flavour or firmness by the 
change. Mullets, plaice, turbot, smelts, dc. 
have been thus subjected to fresh water. 


—s — 
Prussic Acid.—Seeds steeped in prussic 
acid either die or Jose the power of germi- 
nating; and the more delicate the vegeta- 


ble, the more rapidly it perishes. 
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COMDUSTION. 
NO. 1I. 
WHEN combustion proceeds with rapidity, 
and the union of oxygen with the com- 
bustible is accompanied with intense che- 
mical action, flame is produced. 

For the production of flame two condi- 
tions are necessary ; first, in all ordinary 
cases, that oxygen should be present ;* 
and secondly, that the combustible should 
be raised to a high degree of temperature. 

Before proceeding, however, to describe 
the causes which produce flame, we may 
briefly notice the manner in which it has 
been regarded by various nations, at dif- 
ferent periods of time. Man appears to 
be the only animal capable of making fire 
subservient to his use, and by its means 
increasing his enjoyment. We know of 
no animal that produces fire for the pur- 
pose of relieving its wants, or, indeed, un- 
der any circumstances whatever. Wild 
animals are terrified by it, and the tra- 
veller in the forest knows that his best 
protection against the ferocious animals 
that prowl by night, is a blazing fire. 
Indeed, beasts that have been domesti- 
cated, and thus in some manner famili- 
arized with the appearance of flame, avoid 
it as much as possible; and it is well 
known that when the stables of a farm- 
house catch fire, great difficulty is experi- 
enced in saving the cattle, in consequence 
of their being terrified at the appearance 
of the flame. 

As the power of making use of fire 
seems to be peculiar to man, it is not sur 
prising that it should, in almost every un- 
civilized country, have been regarded with 
peculiar veneration. By many of the old 
philosophers it was esteemed a portion of 
the divine essence, and connected, in some 
mysterious manner, with the immaterial 
principle of man. Hence a flame was 
constantly kept burning in the temples of 
the heathen deities, and by some nations 
was actually worshipped as God; or, at 
least, as his attribute. In Persia this was 
universally the case; and the practice was 
not confined to that nation alone. In 
every age and country it has been re- 
garded with some degree of awe and vene- 
ration. By the uncivilized man it is true 
it has been more highly prized than by 
those who have made greater advances in 
knowledge, but only because, to the for- 
mer, it appeared more mysterious and 
wonderful. Both have alike been in- 
debted to it for the greatest enjoyments of 


Flame can be produced in chlorine gas; this is 


а strong reason for presuming that it is a compound 
of some body with oxygen. 


life ; aud if the merit of discovery is to be 
estimated by the good produced, no man 
deserved to be regarded with greater 
honour than the discoverer of the means 
of producing flame. Probably the fabled 
Prometheus might be that man. 

The identity of light and heat, in vari- 
ous particulars, is a subject that has long 
engaged the attention of philosophers. 
In the production of ‘flame the analogy is 
very striking. If we expose a body—a 
piece of iron for instance—to a high de- 
gree of temperature, it soon becomes red 
hot, the intensity of its redness increasing 
with the intensity of the heat applied. If 
the temperature continue to be raised, the 
colour of the iron changes, first to à dull 
yellow, and subsequently, after becoming 
brighter, to a white heat. In this state 
the light emitted frem it is similar to solar 
light, with the exception that it will not 
pass through glass, accompanied by its 
heat, in the same manner that the former 
will. 

We have stated, that under all ordinary 
circumstances it is necessary, for the pur- 
pose of combustion, that oxvgen should be 
present. This may be proved by a variety 
of experiments : if we place an inverted 
glass jar over a candle, in a plate of water, 
so that the air can neither escape nor en- 
ter, in a very short time the candle will 
be extinguished; and if the air be ex. 
amined it wil] be found that its oxygen 
has disappeared, and that an equal quan- 
tity of carbonic acid has been formed. А 
striking instance that oxygen is necessary 
for combustion is given at page 83 of our 
first vol. in describing a process in the 
manufacture of muslins, &c. "They are 
passed over a red hot cylinder ; but in con- 
sequence of being kept in close contact 
with it, the atmosphere cannot get be- 
tween the muslin and the cylinder, and 
the former accordingly is passed over un- 
injured. The use of bellows in increasing 
the brightness of a fire depends simply on 
their forcing a greater quantity of air, 
and consequently of oxygen, into the fire 
than it would otherwise receive; and the 
use of glass chimneys for lamps and vas 
burners depends on the same principle ; 
but as we have more to add on this sub- 
ject than can conveniently be conveyed 
by this paper, we defer it for another 
article. 

—— 

Boulder Stones.—These are blocks of 
granite, found in several parts of Europe, 
at @ great distance from any granite 
mountains. To account for their exist- 
ence in such places has given birth to 
several gevlogical theories. 
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EXTRAORDINARY FALL OF THE 
BAROMETER. 
THE following is extracted from a Ger- 
man paper :—* Оп the 23га of January, 
1824, at Leipsic, the barometer stood at 
26° 11^, it having been (says the journal- 
ist) only three times as low, namely, in 
1799, 1782, and 1783, during the whole 
of the eighteenth century. On referring 
to the meteorological journals kept in 
England and France, we observe, that in 
both these countries also the barometer 
stood very low on the same day. By the 
meteorological diary given in the Quar- 
terly Journal of Science, it appears to 
have been at 28? 70’; and by the meteo- 
rological observations in the Annales de 
de Physique et Chimie, at 309717, being in 
both cases considerably the lowest of the 
month, and much below the average of the 
year. At Paris and Leipsic the wind was 
S.W.; at Althorpe, in Northamptonshire, 
W.S.W. and N. W.; and it rained some- 
what both at Paris and Leipsic.” 
— t Ree 


ELECTRICITY. 
To the Editor of the Penny Mechanic. 


Sin,—Being generally in the habit of 
carrying a small glass seal and a piece of 
good sealing-wax in my pocket, I eften 
witness a very amusing phenomenon. 
My profession gives me & great deal of 
walking ; or, I might rather say, walking 
a long distance home morning and even- 
ing, the friction of my trousers pocket, 
in which I carry the wax and seal, com- 
pletely electrifies or charges both the seal 
and wax, and which, as a matter of 
course, are oppositely electrified, the 
glass containing vitreous and the wax re- 
sinous electricity ; and the affinity or at- 
traction of these opposite states are too 
well known to require description here; 
but if I use the seal and wax to take an 
impression, when just come off my jour- 
ney, and of course when they are fully 
charged, upon taking the seal from the 
impression, long filaments immediately 
follow it. What surprises me is the ex- 
treme fineness and elasticity of these 
threads, which are as minute as those of 
the silk-worm. When both wax and glass 
have been highly charged, I have suc- 
ceeded in drawing them out full a yard 
long, and folded them up like a silk worm’s 
mest; and I have often amused myself 
by persuading my friends that I had suc- 
ceeded in rearing silk-worms that spun 
red silk. This very simple experiment 
places in в clear light the celebrated law 
of Du Fay, wbich recognizes these two 
opposite fluids; their laws, &c. will be 
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found in any treatise on electricity. Thus, 
by two machines, not weighing, together, 
one ounce, we can illustrate one of the 
two accepted laws of electricity. The 
experiment can be made by anybody, as 
it does not require care, provided the wax 
is good ; common wax, I observe, does not 
succeed so well. lam, &c. 


Tyro Lock. 


— ͥ — 


Falling Stones. — An account has been 
received from Brazil of the appearance of 
a meteor of extraordinary brightness, and 
as large as the balloons used by aeronauts. 
It was seen for more than sixty leagues in 
the province of Ceara, and over the village 
of Macao, at the entrance of the Rio Assu ; 
it burst with a noise like thunder, and an 
immense quantity of stones fell from it, in 
a line extending more than ten leagues. 
The largest portion fell at the entrance of 
the river, and in various places they 
pierced through several dwellings, and 
buried themselves several feet deep in the 
sand. No human life was lost, but many 
oxen were killed, and others severely hurt. 
The weight of those taken out of the sand 
varied from one to eighty pounds.—G/as- 
gow Herald. 


Tubus Calefactus.—Our attention has 
been directed, by more than one corre- 
spondent, to a method of warming rooms, 
now exhibiting at the Jerusalem Coffee 
House. The truth is, that a report on this 
subject would have appeared two months 
since in the Atheneum, when the stove, 
or whatever it is called, was exhibited at 
the meeting of the Horticultural Society, 
but that we could only talk after the 
fashion of the famous bottle conjuror, and 
announce that some person unknown, by 
means unknown, professed to warm rooms 
аса very small cost. We thought it bet- 
ter, therefore, to wait for & short time, 
and until the mystery was revealed. But 
the same secresy is observed now that the 
exbibition is public. We regret this the 
more, because the discovery, if there bea 
discovery, is likely to be prejudiced by it. 
It is absurd to call people together by 
sound of gong, merely to send the thought- 
less away gaping and wondering. It 
would have been time enough when the 
parties had secured their interests by 
patent, and were prepared to explain the 
mystery and execnte orders. It is hardly 
necessary to add, that heat may be gene- 
rated, and the effects exhibited produced 
in many different ways; and that the 
value of the discovery depends on the time 
the heat can be kept up, the height raised 
to, the cost bf the material, and the influ- 
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ence of such combustion on health. For 
an answer to all these important questions 
we are to take the word of the projector. 
Now he may he a very honest man, and 
we are quite willing to believe that he is 
so— but projectors are apt to be sanguine. 
Atheneum. 


Eff cts of Vegetation on Carbonic Acid. 
At the British Scientific Association, the 
the following paper was read by Dr. Dal. 
ton :—By numerous experiments made in 
hot-houses, he found that the quantity of 
carbonic acid was precisely the same both 
by day and by night, and was in no re- 
spect different in quantity from that of 
the external air. Тһе idea that vegeta- 
tion was necessary for the purification of 
the air, by decomposing the carbonic acid, 
he considered unfounded; for he calcu- 
lated that in 5,000 years the respiration of 
the animals supposed to exist, would only 
produce *001 of carbonic acid gas in our 
atmosphere. 


Fossils at Sausan.—Further inspection 
increases the importance of the discoveries 
of M. Lartet and others, at Sausan, and 
fresh arrivals from him at the Academy of 
Sciences in Paris, produce new wonders. 
They combine the remains of animals, 
which, in all probability no longer exist in 
nature, with some which do not appear to 
differ from those actually in being: the 
mine is still far from being exhausted, 
and a more favourable opportunity for the 
observations of geologists never before 
presented itself. The bones of the rhino. 
ceros most abound ; after these come those 
of deer, with their horns, and if an esti. 
mation may be formed by their size, the 
remains of a small and elegant species of 
ass or horse must have been there depo- 
sited. New fragments of the Macrothe- 
rium gigans have come to light, which show 
that its claws bore a strong analogy to 
those of the Orycteropus. ‘The bears must 
have been totally different from any yet 
discovered ; and those bones which belong 
to an animal called Amphicyon, hy M. 
Lartet, show a strong analogy between it 
and the dog.—_A theneum. 


cocleae 


INSTITUTIONS, 


MECHANICS' INSTITUTION, 
Southampton Buildings. 


Outlines of Lectures delivered in the 
Chemistry Class.—The subject of copper 
was introduced to the members' notice. 
It appears that copper, or probably a com. 
bination of copper and other metals, were 
known to the Egyptians; for all the do- 


mestic and other utensils are of copper, or 
its alloys, which have been found in ет. 
amining the pyramids, and other ruins, by 
modern travellers. We read in Scripture 
of brazen gates, images, &c., but iron is 
never mentioned, and haa only been found 
in comparatively modern ruins. posl 
must have been acquainted also wi 
zinc, for zinc and copper are the com- 
pounds of brass. Their copper was manu- 
factured in a tolerable state of purity. 
The following experiments wereadvanced: 
To clean native copper from its oxides, 
steep it a little time in a diluted solution 
of sulphuric acid, then rince it in cold 
water, rubbing it with a soft hair brush, 
and dry it quickly; it will remain per- 
fectly clean and right, and fit for the 
cabinet. Copper and sulphur readily 
combine when the sulphur is in a state of 
fusion, emitting both light and heat; the 
residuum із sulphuret of copper. If a 
clean knife be put in a solution of sul. 
phate of copper, it immediately becomes 
coated with copper ; the attraction is not 
80 powerful as that of silver and mer- 
cury, for the copper, in the former case, 
is readily peeled off, whilst in the latter, 
friction cannot remove it, but evaporation 
will. It dries something like dirty frosted 
silver. Tyro Locx. 


LECTURES DURING THE WEEK. 


Tower-street Mutual Instruction Society, 16, Great 
Tower-street.— Feb, 5, Mr. A. Lee, on the Steam 

gine. 

Southwark Literary Society. Feb. 7, E. Cowper, 
Esq., on Recent Improvements in Machinery. 


Бано: Ң 
ANSWERS TO QUERIES. 


"C. Parke” Fluor Spar can be purchased at 
Palmer's 103, Newgate.street, price 4d. per pound. 

“J. E. Goddard." No. 53 contains а receipt for 
joining the gores of paper balloons. 


— МЕШИ 


TO CORRESPONDENTS. 
A Chemist had better send the papers to our office. 
and if found to contain matter of gencral intere 
they shall be inserted. 


J. B.'s Letter on afire alarum shall appear ; though 
we think the remedy " proposed, without great 
care, might prove worse than the disease." 

Y. Z. There ts nothing new tm the plan; gst- 
stoves have been some time in use. 


Enquirer. There їз an tron rail-road, reaching from 
Croydon to Wandsworth, which «as Jormed wp- 
wards of thirty years ago. 

Received, A Subscriber, Brighton—J. BA, Z—G. 

J. Gordred, Brighton, &c. 


— — — — — 
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ELECTRO-MAGNETISM. 
To the Editur of the PENNY MECHANIC. 


Sir,—The following is a description (ac- 
companied by a drawing) of an apparatus 
contrived by Ampere, to show the revolu- 
tion of the wire round a magnet, which 
possesses the advantage of containing the 
trough by which the electric current is 
produced. Yours, respectfully, 
J. R. Warts. 
DrEscniPTI10N.—Fig. 1--А A, a trough, 
formed of two cylinders, of very thin cop- 
per, about two inches in depth; the outer 
One about two inches, and the inner about 
an inch and a quarter in diameter, joined 
below by а copper bottom. The inner 
cylinder has a copper wire, B B, fixed to it, 
so that it can be suspended on a magnet, 
c, which passes up within it, the suspen- 
sion being by means of a fine-pointed wire 
from the bent part, D. Into the trough is 
placed a cylinder of sheet zinc, which has 
also a wire passing from one side to the 
other, EE, and suspended by a pointed 
wire passing down from the bent part, F, 
and placed in a small cup, containing a 
globule of mercury, fixed to the upper 
part of the bent wire, 5 B, of the trough. 
When the trough is filled with diluted 
acid, and the apparatus suspended on a 
powerful magnet, the zinc plate revolves 
in one direction and the copper trough in 
another, the direction varying according 
to the pole on which they are suspended. 
When on the north, the zinc revolves in 
the same direction as the hands of a 
watch lying on a table with the dial up, 
while the trough moves round in the op- 
posite one. If the apparatus be suspended 
on the south pole the zinc turns in the re- 
verse direction, while the trough goes in 
the same one with the handles. 


n u 


ELECTRO-MAGNETIC ENGINE. 


THE principle on which this engine acts 
is the well-known one, that bodies, posi- 
tively electrified, attract negative bodies 
and repel positive bodies. Fig. І repre- 
sents a view of one of the many forms 
which the apparatus is capable of receiv- 
ing. 44 is a common horse-shoe magnet, 
having P, its positive, and x, its negative, 
pole. Ё ó is a brass beam, going from one 
arm to the other, through which p, the 
rod of c, tbe electro-magnet works. c, 
the electro-magnet, is a bar of soft iron, 
bound round with silk-covered copper 
wire, two ends of which, one from each 
pole, are beut downwards, so as to run in 
a circular trough, РЕ, filled with mer- 
cury, and having two divisions, as here- 
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after described; from each of which divi- 


stons proceeds a copper wire, gg, which 
wires, when the machine is at work, are 
connected with the two poles of the bat- 
tery. E is асир, in which р, the electro- 
magnetic spindle, works. Fig. 2 repre- 
sents à view of the circular trough, with 
the two ends of the horse-shoe magnet, 
P and N; also the electro-magnet, n p: 
these four letters respectively represent- 
ing the states of their poles at z z. In the 
circular trough are two divisions, so that 
the trough is divided into two parts, each 
filled with mercury, into which dip the 
two wires previously described, from 
which mercurial troughs proceed two 
wires to the battery. Now supposing the 
battery in action, and the magnets as re- 
presented in Fig. 2, the revolving magnet, 
being negative, is attracted to P, the posi- 
tive end of the horse-shoe magnet, at the 
other end the same takes place, when the 
wires attached to the revolving magnet 
pass the divisions zz, their polarity is 
changed, and the revolving magnet be- 
comes positive, as well as the permanent 
one, so that repulsion takes place, and the 
same also takes place at the negative pole 
of the horse-shoe magnet, and in this 
manner by alternate attraction and repul- 
sion the motion is kept up; the reason 
why the polarity of the revolving magnet 
is changed when the wires pass the divi- 
sions is, because the mercury in one-half 
the trough is positive, and in the other 
negative. Fig. 3 represents the division 
in the trough with the magnet wire ; the 
wire must be sufficiently long to dip into 
the mercury, and yet pass the division; 
Every time the poles change a blue spark 
is seen. The battery is of a peculiar con- 
struction, so contrived as fo keep up a 
weak but continued current of electricity; 
and sulphate of copper, in solution, is the 
exciting fluid used in the battery. 
C. D. Tuomas. 
— — 


SAFETT- VALVE. 
To the Editor of the Penny Mechanic. 


S1R,—There is а safety-valve, which does 
not appear to be so extensively known as 
its merits deserve, it being decidedly the 
safest valve yet constructed. It consists 
of a cylinder or pipe, fixed to the roof of 
the boiler, and having a series of holes 
drilled in it. In this cylinder works an 
air-tight piston, furnished with a rod, by 
which it is weighted. Now when the 
force of the steam exceeds the given 
weight, it will raise the piston, say as far 
as the first hole, and then escape. If, 
however, one hole should not be sufficient 
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for its escape, it will raise the piston to 
the second hole, and so on, till it has a 
sufficient vent; after which the piston 
will fall, and prevent the further escape 
of the steam. 


in succession, во аз to form complete words 
and sentences. This is the elementary 
form of the apparatus described by в 
French philosepher many years ago; and 
a similar imperfect apparatus has recently 
been exhibiting publicly under a different 
name. The objections are the vibration 
of the needles, and the loss of time and 
liability to mistake, and also the length of 
space which the needles occupy; and the 
not having them all at once under view 5 
besides the multiplicity of wires, and the 
expense. The plam has of course been 
considered as no way adapted for practice. 

Mr. Davy has, by the application of 
some not generally -known principles, 
brought the invention to the greatest per- 
fection, as may be believed from the fol- 
lowing description Instead of 26 wires, 
Mr. Davy employs only six; and with 
these he can give upwards of 200 signals, 
including the 26 letters of the alphabet. 
Nothing whatever is seen of magnetic 
needles ; there is & small dark screen, on 
which the letters (either singly, or com- 
bined into words, or arbitraries) start into 
view the instant the key at the opposite 
end is touched ; and this would be the 
case as instantaneously, even though the 
wires extended from London to Ports- 
mouth ;—the length of distance, according 
to Mr. Davy's plan, making absolutely no 
difference whatever. The coming of 8 
communication is always preceded by 8 
sound or alarum ; and a bell, struck by 
the action of à magnet, moved by electri- 
city, separates the letters into words ; the 
bell being rung at any distance by the elec- 
tricity. The readiness, rapidity, and cer- 
tainty of this apparatus surpasses all ex- 
pectation. 

This invention requires only to be 
known to be adopted; its expense, when 
considered as a public expense, will bea 
mere trifle, compared with the objects it 
will effect. 14 must supersede the com- 
mon telegraph, and, when general all over 
the country, it will enable all the country 
papers to publish the London news as early 
as the London papers themselves. Possibly 
itmay eventually be taken up by Govern- 
р as a branch of the Public Post Of- 

ce. 


DESCRIPTION.—A A, roof of boiler; B» 
cylinder, with holes; С; Piston; D, rod š 
w, weight. 

C. D. Тном4а8. 
— — 
DAVY'S ELECTRICAL TELEGRAPH. 


WE have just seen this beautiful inven- 
tion, now exhibiting at Exeter Hall, and 
illustrated by interesting experiments, and 
we shall endeavour to give some account 
of it to our readers; strongly, however, 
advising to visit for themselves, one of the 
first and most useful applications of that 
most extraordinary and subtle fluid, elec- 


If a piece of zinc, and another of cop- 
per, be placed near and opposite each other 
without touching, in a vessel containing 
an acid, such as oil of vitriol, diluted with 
water, thetwo metals will acquire opposite 
states of electricity. If now a metallic wire 
of some length be connected by solder, or 
any very perfect metallic contact with each 
metal, a current of what is called voltaic 
electricity, ог yalvanism, will constantly 
flow along each wire, from one end of it to 
the other. | | 

This electric current possesses magnetic 
properties, and if the conducting wire be 
brought close over the needle of a mari- 
ner's compass, which points north and 
south, it will turn it out of its direction, 
and cause it to point east and west, or 

vice versa. The wire connecting the zinc 
and copper may be of very great length ; 
for instance, many miles, and yet it will 
produce the same effects at any part of it. 
1f 26 magnetic needles, each bearing a 
letter of the alphabet, be fixed in as many 
coils of 26 wires, then on passing the gal- 
vanism to any one or other of these wires, 
the corresponding letter will be given as 
the signal; and letters may be signalled 


— — 


FIRE ALARUMS. 


To the Editor of the Penny Mechanic. 
Sin,—Happening to see in one of your 
Numbers, a proposed method of escaping 
from a house on fire, by means of Plum- 
mer's Fire Staircase,” the idea occurred to 
me of a method for giving prompt and 
audible alarm on its commencement, во 85 
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tD arouse the inmates, and give notice to 
any watchman who may be casually pass- 
ing; for it is too well known, from woful 
experience, that the silent encroachments 
of an early or recently-commenced fire, 
rather tends, by its development of stupi- 
fying gasses, to prolong the slumbers of the 
unfortunate inmates, and render them 
more profound than to awaken them. But 
by a well-timed alarm, many precious lives 
and much valuable property might be 
saved. Now to accomplish this desirable 
object, 1 propose that a brass box should be 
screwed on to such places as over window- 
curtains, on the tops of bed-posts, or in any 
situation where a fire is likely to commence 
from accident or neglect. The box made 
to be unscrewed in the centre, in order to 
admit a sufficient quantity of powder to 
make a good loud report when ignited, by 
means of the touch-paper, which is to be 
placed at the end similar to a squib. ‘The 
points may be of ornamental fancy-coloured 
touch-paper, when this useful ornament is 
to be fixed in a smart apartment, &c. 
Let us suppose that a candle is left on & 
table, chest of drawers, or some such situ- 
ation near a window, &nd the breeze, dur- 
ing the absence of the servant or other 
person who might have left the light there, 
to have wafted the curtain within reach 
of the flame, it is possible that in ten mi- 
nutes more the destruction of the house 
would be inevitable, according to circum- 
stances; but if one of the proposed orna- 
ments had been placed there, the alarm of 
the report might draw attention to the 
spot in sufficient time to extinguish the 
flame, or at least to prevent the wainscot, 
shutters, or ceiling from taking fire. 

In any large detached building or ma- 
nufactory, larger ones might be employed 
with proper caution,so as to make suf. 
ficient report to be heard at any required 
distance. А sufficient number of these 
shells might be distributed in different 
apartments of a house, as well as in out- 
houses, so as to ensure a speedy alarm in 
case of fire. Several successive reports 
might he induced, by placing a cracker in 
the box; this would, perhaps, be more 
likely to arouse and give alarm than a sin- 
gle report. J. B. 

[This is rather a startling sort of fire- 
alarum, we must confess. Our corre- 
spondent seems to have some faith in the 
old adage, “ Set a thief to catch a thief."] 


— 


Durham and Sunderland Railway.— This 
Company intend to create 1000 additional 
shares, which has met with great sup- 
port. 
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ON THE CRANE. 


Sin,—In a letter signed C. D. Thomas, 
in No. 66 of your publication, it is stated 
that the crank is the best plan possible for 
changing a reciprocal motion to a rotary 
one; but I beg leave to differ with Mr. 
Thomas on that point, having paid consi- 
derable attention to the subject for some 
time, and at length fixed on a plan that 
will produce equal power on the whole re- 
volution. At present there appears to be 
a considerable loss of power, and not at- 
tended with a small portion of danger, in 
certain cases where the engines happen to 
stop on the centres. My plan will entirely 
remove all difficulty on this point ; but who 
will undertake to bring it ipto use, and 
remunerate me for the trouble I have 
taken (and which has not been trifling)? 
I have devoted many months anxiously 
to it, and have at last rendered it both 
simple and effective. England, that boasts 
of her freedom, may also proclaim to the 
world her laws that prevent the poor man 
having a patent toinsure to him remune- 
ration for the improvements he may be so 
fortunate as to introduce, and which may 
prove of the utmost consequence to the 
community. Leta poor man apply to the 
authorities for a patent, he will find that 
nothing of the kind can be had withost 
money. It seems as though our legislators 
considered the working mechanic quite un- 
equal to the task of thinking, and that 
improvements can only be made by those 
persons who may be in affluence. 

If Mr. Thomas would wish to inspect 8 
sketch of my plau, I will attend on him 
any evening he may please to appoint after 
eight o'clock, at any place within three 
miles of St. Paul's. I аш, Sir, yours, åo 

Jan. 30th, 1838. Т. . 

— — 


Carriages which do not upset.—Some ex- 
periments have recently been made at Paris 
with carriages having six wheels, and so 
fitted up that they can be driven over 
mounds of three or four feet high without 
being upset. Five vehicles were attached 
to a train, and they were drawn rapidly in 
various directions, turning the sharpest 
corners, and moving in a circle, and they 
are reported to have kept their equillibrium 
so admirably, that, notwithstanding the 
rapidity of the motion, persons in the car- 
riages can pour out liquids and drink them 
without a drop being spilled. 

— — 

The King of Holland, it is said, has re- 
fused his sanction to the project for unit- 
ing Amsterdam and Rotterdam by a rai. 
road. — Globe. 
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NEW STEAM-ENGINE. 


Tue Birmingham Herald” gives a de- 
scription of a new rotary steam-engine, 
constructed by a labouring mechanic. 
* [ts size is not more than twice that of a 
man’s hat, and the expense of a five horse- 
power will not exceed in cost half-a-score 
pounds. Its form is cylindrical, being 
about 18 inches in diameter, and 22 deep. 
The steam is admitted through a hole in 
a hollow circular belt (attached to a wall), 
upon which it revolves, and works it by 
a diagonal action, against an upright pis- 
ton, being forced out by pressure of a dia- 
gonal plate, which divides the interior 
into two portions. The rotary action is 
beautifully managed by means of в per- 
fectly spherical steam-tight joint, at the 
end of a fixed inclined arm, towards which 
joint the upper and lower surfaces of the 
interior part of the cylinder are made to 
slope, after the form of the exterior of an 
hour-glass. Upon these the diagonal 
plate performs its revolutions, such move- 
ment being permitted through an opening 
(from the circumference to the centre), 
equal in width to the thickness of the 
before-named upright piston, up and down 
the sides of which it continually works. 
To the centre of the bottom of the cylin- 
der is fixed a shaft, having attached to it 
& wheel which communicates the motion 
that may be required; and this is all the 
machinery of which it consists ! ! ” 

[This 1s the invention of a labouring 
man, be it remembered. Now, supposing 
this discovery should be found of national 
importance, and no wealthy individual 
come forward with his purse to procure a 
patent for him, he must either give up 8 
portion of the profits arising from its sale 
to some opulent manufacturer who can 
find the thing needful, (and, no doubt, 
one will be found to join him on these 
conditions), or be will have the mortifica- 
tion of seeing masters reaping the benefit 
of his ingenuity, when, perhaps, he is 
pining away his days in old age, and ne- 
glected poverty. Besides, the fact of his 
making known the particulars of his in- 
vention to four persons will preclude 
him from the right of a patent. We hope 
before long, to see things better managed, 
and the inventions of the poor man re- 
ceive equal protection with those of the 
rich.] 


Бае 
GREAT WESTERN RAILWAY. 


Some experimental trials were made on 
the wide gage, and with the new locomo- 
tives, on a small portion of the London 


` 
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end of this line of railway, in the early 
part of last month, the results of which 
appear to have been highly satisfactory. 
A friend of ours, present, writes to us, “ I 
can fully confirm the favourable report 
in the Bristol Mercury," an extract 
from which we subjoin. “Some uneasi- 
ness,” says he, it is true, was felt in the 
motion of the carriage attached to the 
engine, but this was found to be owing to 
its springs not having got into play, and 
the consequent jolting of the body upon 
part of the framework. Nothing of this 
was found when riding on the engine it- 
self (generally an uncomfortable post), 
which shows that the fault was not in the 
rails. I could stand with one foot on the 
tender and the other on the engine with ease, 
without holding by anything, whilst tra- 
velling at a rate of nearly forty miles per 
hour. I should be sorry to try this on 
any other railway I have yet seen. But, 


apart from the ease and comfort of the 


passengers, I cannot but think that even 
& much greater advantage is secured to 
the proprietors by Mr. Brunel's mode of 
construction, in the low cost of mainte- 
nance to which this system appears to be 
liable. There is so little of violence or 
opposition offered to the passage of the 
locomotives, even at their highest speed, 
and the pressure is so evenly distributed 
over an extensive space at one and the 
same time, that it appears almost impos- 
sible to subject the engines to less strain, 
or to construct a roadway liable to less 
derangement. Experience, it is true, is 
the only thing that will give decisive 
proof on these points; but I firmly be- 
lieve that if Mr. Stephenson's estimate of 
one-third of the receipts for the annual 
cost of maintenance, &c., should ever be 
realized (which, as yet, never has been 
the case) the Great Western Railway 
will be the first to reduce it to practice. 
Railway Magazine. 


—— 3 


SOUTHAMPTON RAILWAY. 


Bv the ñrst of May, we believe, the pub- 
lic may confidently rely on 23 miles of 
this line being opened to them, as we 
have before stated; that is, from London 
to Woking Common. If the weather 

prove favourable, we have reason to be- 
lieve it might be very well opened a month 
or two earlier; but the Directors have 
prudently resolved not to commit the 
fault of opening too soon. The line to 
Kingston, we understand, is completed.— 
Ratlway Magazine. ' 


—— 


THE CHEMIST. 


COPPER. 

Тніз metal is a very common source of 
poisoning, inasmuch as it is continually 
employed for culinary purposes. It is 
very remarkable, yet no less true, that as 
the science of gastronomy has advanced, 
the various salts of this metal (each of 
which be it remembered is poisonous) 
have been more called into requisition. 
Thus we see that to give pickles a certain 
delicate green, they are kept in copper 
jars, not in the least protected with tin. 
‘The action of the acid upon these jars pro- 
duce an acetate of copper, or verdigris. 
In preserves we see the same dangerous 
error again fallen into. Fruits, contain- 
ing certain acids, as citric, mallic, &c., 
act in the same manner (though perhaps 
not in so great a degree) as the vinegar of 
the pickles. The same effect is produced 
in the cooking of animal food in sauce- 
pans of this metal; the oil, or fat, of the 
meat usually contains an acid called the 
sebaccic, which also forms an injurious 
salt with copper. All culinary vessels 
made of this metal should have a coating 
(never mind how thin) of tin, to preserve 
its contents from immediate contact with 
the copper ; a piece of iron, if continually 
kept in the vessel, will prevent, to a very 
great extent, the action of acids upon it, 
but it being coated is far better. Some 
persons think if the pot, or pan, be re- 
peatedly scoured and kept clean and 
bright, that there will be little or no dan- 
ger; butthis, we can assure them, makes 
but a small difference. 

Copper, however, appears to us in some 
ether forms than those just mentioned ; 
as for instance in ink, where it is sucked 
іп so deliciously by the school-boy. It is 
also employed on gilt ginger-bread, and 
various other ways. 


Tests for the discovery of its presence. 


l. To the liquid supposed to contain it 
add a little prussiate of potass, and it will, 
if present, become brown. 

2. Add a little arseniate of potass, and 
a beautiful green will be produced, known 
by the name of Scheele's mineral green. 

3. Add ammonia, and a beautiful violet 
will be seen. | 

4. If & piece of polished iron, such as 
the blade of & pen-knife, be immersed in 
the liquid, and allowed to remain therein 
a short time, it will be covered with a 
thin film of copper. 

5. The same effect is produced on po- 
lished steel, or clean iron-filings. 


PRUSSIC ACID. 
Little need be said upon the nature or 


effect of this well-known dangerous poi- 
son, which can generally be detected by 
its peculiar smell, resembling bitter al. 
monds. It may be tested with pure potass 
in solution, to which must be added a 
little sulphate of iron, which will turn it 
blue; or sulphate of copper, which will 
produce a brown colour. 
W. BURBRIDGE. 


— — 
NITROUS OXIDE ; OR, LAUGHING 
GAS. 


THE establishment of Temperance Socie- 
ties, and the general diffusion of teetotal- 
ism, would appear, at first sight, to have 
little to do with nitrous oxide gas; but 
when the inefficiency of the efforts of these 
tea-drinking companies, for the sup- 
pression of a growing evil, are consi- 
dered, a spirit of philanthropy, actuated 
by the fact, suggests a more pleasant and 
considerably less objectionable plan for 
putting down the evil, in the shape of 
nitro oxide gas, which produces none of 
those injuries arising from ordinary fud. 
dling,—such as head-ache, indigestion, 
and its train of bad consequences, — but, 
on the contrary, & pleasurable sensation, 
infinitely superior to any other, as con- 
firmed by the evidence of Sir H. Davy, 
Mr. Priestley, Mr. Southey, and others; 
these too, without making a cistern of the 
stomach, or running any risk of being 
fined 5s. for drunkenness. Having said 
thus much I shall now state what I have 
recently seen and experienced at a meet- 
ing of amateur chemists. The gas was 
made in the way described in No. 46 of 
The Penny Mechanic. The first persos 
who inhaled it was a young man of a na 
turally vivacious turn, and his exhibitioa 
excited no little amusement; his pugi- 
listic efforts were indiscriminately levelled 
at all in quick succession, alternated with 
bursts of laughter. The second person 
was of a different temperament though 
none the less amusing—he had not mucb 
tendency to muscular action—at least as 
compared with the first. Before he had 
finished taking the gas, his feet began to 
move involuntarily, and hig head to. 
shake; but when he had done, his skele 
ton-like figure danced like an Italian's 
monkey under torture. Shaking a head 
with a profusion of long hair conveyed to 
the beholders a most ludicrous appear- 
ance. Another person who took it mani- 
fested an inclination for rolling on the 
floor, accompanied, as with the othen, 
with fits of laughter. Several others in- 
haled the gas, and on all was experienced 
similar results. The effect on myself was 
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singular, first a giddiness with a heated 
sensation in my head, accompanied with 
a highly pleasurable feeling, with a sense 
of weight at my chest; at this time I be- 
came unconscious, and on recovering, 
found my arms akimbo, having given my 


friends (as they say) no inapt idea of 


Buonaparte's musing on the sea-shore. 
If the above remarks are at all calculated 
to convert the tap-room into a laboratory, 
. or spirits into fuel for making nitro oxide 
gas, I shall think a good end answered. 
Brighton, Jan. 24. CHEMICUS, JUN. 


— ВРЫ 
ELECTRICITY. 
To the Editor of the Penny Mechanic. 


Sin, Every thing which tends to render 
certain facts manifest by easier and less 
expensive means than have been pre- 
viously employed, must be an improve- 
ment; and in the construction of all 
kinds of philosophical apparatus too much 
attention cannot be paid to this point. 

In experiments with the electrical ma- 
chine a small piece of apparatus is some- 
times used to show the force with which 
electricity is given off by points, in which 
a wheel is made to roll along two wires 
stretched on glass pillars, and is called an 
inclined plane. "This, if purchased of the 
philosophical instrument makers, is an 
' expensive toy, and even if constructed by 
yourself, would occupy several hours to 
do it in the roughest manner. I remem- 
ber reading a short time since (in a work 
in which electricity was treated of, but 
where, at the present moment, I cannot 
exactly recollect) of a plan for an inclined 
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plane of very simple construction, and 
thinking it would not be unacceptable to 
your numerous readers, have sent & sketch 
and description of it. 

This inclined plane is formed from one 
piece of wire bent to the form represented 
in the annexed drawing (the two ends of 
the wire should be soldered together) and 
attached at a by a small hook to the 
prime-conductor of the machine, the other 
end B is held in the hand by the silken 
cord c; place on it the wheel D, and 
slightly incline the wire, and you have an 
excellent inclined plane. 

ScIOLISTERUS. 
— 


AN ELECTROMETER, 


Used for the detection of (he presence of 
Electricity. 


A vRRY good one may be made by notch- 
ing & 4oz. glass phial with a file, and 
then leading a red-hot iron first to the 
notch, and then gently round the phial, 
as the crack extends: by this means, the 
bottom of the bottle is cut off. Then 
paste two slips of tinfoil or gold leaf op- 
posite each other, inside the bottle, and 
through the cork thrust a ball and wire, 
with two slips of gold leaf suspended from 
it; the bottle may then be fitted into а 
piece of wood. ELECTRON. 
— opum 


INCOMBUSTIBLE THATCH. 


IT has been proved by repeated experi- 
ments, that straw, saturated with a so- 
lutiom of lime, ог common whitewash, is 
incombustible. This fact is of great im- 
portance to the rural population, especially 
as thatch is thus not only rendered fire- 
proof, but much more durable. A solu- 
tion of alum has been tried, but being so- 
luble, the rain destroys its virtues.— 
Railway Magazine. 


— 
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INSTITUTIONS, 


» LECTURES DURING THE WEEK, 


Tower.street Mutual Instruction Socicty, 16, Grent 
Tower-street.—Feb, 12, Mr. Sherman, on the beauties 
of Dramatic Poets. 

Southwark Literary | Society. — Feb, 14, A. B. 
Granville, on Egyptian Mummies, 


Silver he rejects, as it has an extraordinary effect of 
softening the metal; and he found that the com. 
pound was not susceptible of the highest polish unless 
it was extremely brittle, He first melts the brass and 


5 sed with black flux, adds the remainder of the tin, 
QUERIES. and MT the arsenic; this mixture he graduates by 
pouring it into cold water, as Mr. Edwards did, and 


To the Editor of the Penny Mechanic, 


Stn.— Having occasion to use plate-powder very 
Often, such as that sold in boxes at ls. each, I shouid 
feel extremely oblized to you, or any of your Corres. 
pondents, by informing me how I can manufacture 
some. 


it a second time for casting. H. 5ғлісит. 


T. 
sons to slcep is termed animal magnetism ; but the 
faculty in England have no faith in it—Mmd. А com. 
mon-sized man consunics about 46,000 cubic inches af 
oxygen per day, and makes about twenty respirationg 
ina minute; but thee circumstances vary in dif. 
ferent individuals rd The nearest fixed star to ug 
is the dog-star, or Sirius. Mathematicians have com. 


Sta,—Could any of your intelligent Correspondents 
Inform me how { can prepare tracing paper ? 
CONSTANT READER. 
[See No. 30, Penny Mechanic.) 


Sin. — Can you or any of your numerous readers in. 
form me the best way to take grease out of paper. — 


lso, how to make indian.rubber glue ? JEAN ing from the stars to us than we do in making 


A West India Voyage. A sound would not arrive to 
us from thence in 50,000 years; which next to hght 
is considered ag the quickest body we are acquaint 
with. Anda cannon.ball flying at the rate of 4580 
miles an hour, would not reach us in 700,000 уеага_ 


query in Number 56, J will endeavour to do it: but 


be required for the 4% in.; and a 21 ín. vefor the 
6in. pulley. He will see by this, that in proportion 
m the асса of the eh = ы че 
ameter o е corresponding wheel must е. 
creased, The distance of centres ш immaterial. » 


P.S.—I should wish to remind your scientific Cor. 
respondents that we are not all versed in al who 
read the * Penny Mechanic" I should li e to see а 
few common figures used, 


“А Constant Reader " can purchase flexible pipe at 
Warne's, Jewin Cresent, 


How to transfer Figures on Glass. — Draw on 


or any flat surface, and place the Rlass over it: then 
draw the Thee with a ve ше u. pa m uh 
mixed with bla paint, and when Д up t 

Other parts with their p colours, „[тапарагеп 


mine, lake, prussian blue, verdigris, sulphate of iron 
tincture of brazil wood, катьш, &c.; and these 
Must be tempered with a strong white varnish, to 
Black, or with More, шта Бел Ме them with 
or wi mix. same v 
J. E Goppa an. 


— ne. 
TO CORRESPONDENTS. 


Correspondents ave cd, that Poetry 62 ner 
саси ] pages Of The Penny Me. 
chan 


Mr. Matthews coi?! send “4 the paper and drawing 

ii Safe Jor Steam Carriages, it shall be 
noticed ; t€ Cannot promise a very carly de. 
ай унн i toe have several sketches by ws af pre. 
sent, which we have promised to publish. 


Received, Sigma—N.— An Engraver— G. H— Well. 
wisher, &c., «с. 


—— Lice EL ИЕА 


London: Printed at the Holloway Press, by D. A, 
Doupney ; where all Communications are to be 
addressed (post paid); published by Вккска, 
Holywell-street, Strand and may be had of aij 
Booksellers, 
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mal's shoulder, at the same time pass pour right hand 

along her back, and slight electrica 

felt in the left hand; and again, if the right hand be 
aced under her throat, whilst the left rubs her 


factorily to myself. Perhaps one of your able Corre. 
spondendents, “2. Wigo,” or © Electron, Jun." 
would be so kind as to investigate the matter, and fa. 
Your us with an article on the subject. 
Н. Н. Crank, 


eo 


ANSWERS TO QUERIES. 


St I leave, through the medium of 
Magazine ЕЕ answer the query put by one of your 


eter, of such a welght, working so much ma. 
сһіпегу, Now (allowing the wheel to be a lever. 
wheel *) twice this quantity of machinery could be 


the six.feet wheel, but with only half the velocity; 
therefore, if he wishes to have the same power, toge. 
ther with the same velocicity, the man or power must 
turn the large wheel as many times as he would turn 
the little wheel, thereby turning the large wheel with 
twice tho velocity (that is, with twice the number of 


duce the most ect whiteness. If the dose of tin 
be too small, which ig the fault most easily remedied, 
the composition will be yellowish ; if it be too great, 
the composition will be of a grey colour, and dull 

pearance. He casts the speculum in sand with the 
face; takes its out while red hot, and places in hot 


ins A сале is а wheel when used аз а lever, 
е power of that lever being—in pr rtion—accord. 
ing to the radius of the wheel. жы 
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GARDEN-FOUNTAIN. 
FIG. I. 


ELECTRICAL-MACHINE. 


FIG 0 11. 


FIG. III. 


Vor. II.—No. LXIX. Holloway Press: D. A. Doudney. 


ON LEVELLING. 
NO. IV. 


FROPOSITION IV. 


The standard or base line is always in 
the plane of the horizon. 


A B 


d 


For let aB be the surface, and a the 
starting point, and suppose the instrument 
at B perfectly adjusted, then will the 
visual ray, a x, cutting the staff, be in the 
horizontal plane, and a x, indefinitely pro- 
duced, is the standard base line ; therefore 
the standard base line must be in the 
plane of the horizon. The use of this pro- 
position will be seen in a subsequent 
article. 
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PROPOSITION V. 


The difference of level of any two places 
taken by the spirit level, is as the differ- 
ence of the fore and back sights. 


A C = 
в 

А D 
ж G 


For let Bc be the surface; A B the back 
sight; c D the place of level: then is F G 
the true difference required; for АВ — 
EG — FG, because of the parallels A E & 
BF or {back sight} — {fore sight} = true 
difference of level required. 

This proposition might have been de- 
duced directly from (prop. 1); but as 
distinction is my aim, I thought it would 
be best to give them separate; the differ- 
ence of the two methods is obvious at a 
glance. The next proposition will con- 
tain a general rule involving all the pre- 
ceding cases, which is the common prac- 
tical rule by which all levelling observa- 
tions are reduced, &c. 


PROPOSITION VI. 
Being the general extension of the preceding propositions. 


c 


u > 


—— — «еее ew wearers 


Let B be the commencing point, ЕН K L any intermediate points, L being thetermi- 


nating point : 


Then BA — CE = ZE) 
DE—FH=GH 4 


both being falls; 


.. ZE + GH = во = reduced level to point н being falls. 


And IH — JK = PQQ 
NK — NI. 2 LT 5 


both rising. 


.. PQ + LP = LQ reduced level. 
Now at the point н, the difference of curvature commences, and thence obviously 
the true difference of level of В and L, is equal to the difference of level of B o and L d. 
= во — L Q = difference. | 


ler + an} — fra + L r} = difference. 
f {зл ＋ r {се + ruff — f fin + ux} — Í x+ xx] | = difference. 
= (ва + DE) + (1H + мк) — (се + F u) + (z K + x1) = difference. 


= { (Sum of back sights) | — j (sum of fore sights) ( = true difference. 


Which is the general practical rule geometrically deduced, and which expresses 
both geometrically and verbally the rule; this is mostly used in practice. 
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The above is a complete solution of the 
question, viz. that of finding a general 
rule for reducing the levels from the field- 
book previous to laving down any section 
in plan; it is obvious how the proof is ob- 
I have first given expressions for 
each of the falls or rise as the case is, and 


tained. 


then their difference, which is finally ex- 


pressed as Bo — а = difference, іп 
which the values of Bo and L а from the 


first expressions are substituted ; and then 
by transposing all these with the same 
signs, to the same side, we get two quan- 


tities involving the sum of all the fore 


sights, and the sum of all the back sights, 
which, by taking their difference, gives the 
true difference, according to (prop. 6.) 
The dots in topmost lines is the supposed 
places of the levelling instrument; and in 
this case, for the sake of simplicity only, 
the surface is supposed to touch the base 
line at the point H ; but it is plain that it 
is just the same whether it happen to be 
above or below the line, the process being 
evideutly the same. In the preceding 
tracks 1 have not noticed the rule for 
simultaneous levels, which is simply the 
following. Subtract the successive sights 
from each other continually, and the sum 
of their differences will be the true re- 
duced level required: this rule does not 
require any demonstration on account of 
its simplicity. The whole of these rules 
are remarkable for their simplicity, and 
the ease with which they may be verified 
and demonstrated; they are, as І hope, 
deduced from pure logical principles ; and 
as this mode of treating the subject is new 
to myself, and most of your readers, I 
hope it may not prove either uninteresting 
or useless. This paper concludes the de- 
monstration of the rules; my next will 
show, by examples, the method of applying 
them. 


Jan. 14, 1838. 
— 


COMBUSTION. 


TRE following question is asked by “А. 
R. Y. Z.“ in No. 58.  ** It is well known 
that a poker, when placed across the fire, 
creates a more rapid combustion of the fuel ; 
how is this effect produced ?” 

Much unprofitable discussion would be 
avoided, if we were always careful to as- 
certain the reality of a fact before we 
speculate upon its cause, So many erro. 
neous notions are said to be “ undeniably 
true," “known to every body, &c., that 
little, or no reliance can probably be placed 
upon testimony of this nature. Ihe coin- 
cidence of two events, however dissimilar 
they may be in their nature and tendency, 


Tyno Lock. 
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often leads to the erroneous inference that 
one is dependant upon the other; thus a 
sick person fancies he is cured by taking 
a nostrum, when in reality, he is cured by 
the action of nature, not with the aid of, 
but notwithstanding the nostrum; so I 
believe it to be when a poker is placed 
across the fire: the poker dves not make 
the fire burn, but it burns in spite of the 
poker. I have tried the experiment se- 
veral times, and could never perceive that 
the poker affected the progress of combus- 
tion in any degree. The idea of a cold 
bar of iron imparting to the coals an apt- 
ness for combustion, cannot, I think, be 
entertained; neither can it promote the 
current of air through the fire, so long as 
it remains colder than the surrounding 
air; but will, on the contrary, retard the 
ascending column, by absorbing its heat, 
and consequently condensing it. I have 
asked several persons, who practice this 
maneuvre, why they do it? hoping that 
their answer might be founded upon some 
traditionary theory, but in this too I 
failed; one says it“ divides thedraught,” 
another that it * attracts the heat," ano- 
ther that it “ draws the moisture from the 
coals," and it is my painful duty to sav, 
that another, (a ladv) does it ** because it 
vexes her husband :" neither of these rea- 
sons have any intelligible meaning ; find- 
ing therefore that pokerology is unsup- 
ported by reason and experiment, and 
even its professors adduce no argument in 
its favour, I dismiss it as a fallacious 
science, and consign it to the suburbs of 
my mind, there to dwell with astrology, 
homepathy, phrenology, witch and other 
crafts, soothsaying seriousness,* necro- 
mancy, tee-totalism, and animal mag. 
netism. Q. E. D. 
— ——- 


STEAM-ENGINE CRANKS. 


THE very strange remarks which have 
recently appeared in the Penny Mechanic, 
on the action of the crank in steam- 
engines, induce me to lay before the rea- 
ders of this work, a brief outline of the 
chief properties of that important member 
of the most valuable of all machines. 

Ist. The whole force of the steam ex- 
pended in raising the piston, is effective 
in the production of rotatory motion in 
the crank. 

2nd. Every equal portion of the piston's 
ascent, produces equal effect in propelling 
the machine. 


ж “Seriousness” is а technical term emploxed to 
designate that vice which the uninitiated call hypo. 
cricy With this definition, (and 1 use it here in no 


other sens: ), I shall not, 1 trust, be blamed for dis. 
carding it. 
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3rd. The effective pressure is to the 
whole pressure of the piston, as the radius 
of the circle described by the crank to the 
sine of the angle of the crank, from the 
perpendicular, (the connecting rod is here 
supposed to move parallel to itself; the 
effect of its angular motion is referred to 
& separate correction for the purpose of 
simplifying this proposition). 

4th. The relative) velocity of the piston 
is as the sine of the angle of the crank, 
and also proportional to the effective force 
impressed upon the crank. - 

Sth. Ihe mean effective force on the 
machine during the piston's ascent, is to 
the maximum (909, when sin. — rad.) 
as twice diameter to circumference, or 
7 to 11 nearly. 

6th. If two pistons act upon cranks 
placed at right angles with each other, on 
the same axis, the maximum of their com- 
bined forces is when they are at equal 
distances from the perpendicular, or direc- 
tion of pressure, and the minimum when 
one is at zero, and the other at 90°; 2 sin. 
45° being greater than rad., and any 
deviation from that point will lesson the 
sine of one angle, more than it inereases 
the sine of the other. 

My present object is not to expatiate 
upon this subject, nor to exhibit all the 
data upon which calculations may be 
founded; I merely wish, if possible, to 
avert an impending controversy, by re- 
commending to the consideration of the 
parties alluded to, these propositions as 
their observations have suggested. They 
certainly appear to me, too manifestly 
true to require demonstration ; but should 
a wish to that effect be expressed, I will 
with pleasure explain them more fully. 
I am aware of the prevalence of a notion 
that power is lost in the action of the 
crank: but let it be observed, that when 
the crank is at zero, no steam is expended, 
and in every other position, so much 
steam only is expended, as is effective in 
the production of motion. The effect is 
exactly the same as if the piston were to 
act successively upon all the parts of a 
straight lever extending from the centre 
to the circumference of the circle described 
by the crank. The force is unequally dis- 
tributed, but not diminished. 

It must be observed that the foregoing 
applies only to the essential properties of 
the crank, supposing the pressure on the 
piston to be continued uniform, without 
consideration of the various effects which 
which may be produced by frictien on 
any peculiar construction of the machine. 

It must be observed that the foregoing 
applies only to the essential properties of 
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the crank, supposing the pressure on the 
piston to be continued uniform, without 
consideration of the various effects which 
may be produced by friction, or any pecu- 
liar construction of the machine. 


Q. E. D. 
— — 
NEW METHOD OF WARMING 
ROOMS, &c. 


TRE discovery noticed in our No. 63, of 
a new method of generating heat in a 
small confined vessel, sufficient to warm a 
room of considerable size, is exciting а 
good deal of attention at the present time. 
The discovery appears to have been the 
result of accident, rather than of experi- 
ments made for the purpose. The pro- 
perties of the combustible employed were 
first noticed by a gardener, but being a 
poor man he had no means of securing to 
himself the benefits of the discovery. 
A gentleman of considerable influence in 
the city, becoming acquainted with the 
circumstances, very generously came for- 
ward and assisted him, and patents are 
now being taken out for Great Britain, 
France, &c. There can be no doubt, if 
the piece of apparatus is capable of pro- 
ducing the effects attributed to it, that 
the invention is one of the most important 
that has been made for some years. There 
is probably no country in which dwelling- 
houses are so imperfectly, although so ex- 
pensively warmed, as in England; and 
the advantages of possessing an elegant 
piece of apparatus, by which a comfortable 
degree of heat may be maintained, and 
that too at the least possible expense, are 
too obvious, therefore, to require a de- 
tailed notice. The nature of the combus- 
tible employed at present remains a secret, 
although many ingenious suggestions 
have been made to account for its pecu- 
liarities. One is, that the gardener who 
discovered the fuel which enabled him to 
keep up a fire whilst he slept, must have 
used old tanners' bark, as that was the 
only fuel accessible in a hot-house. Others 
suppose that charcoal is the base; and 
that lime is employed to absorb the car- 
bonic acid. It is said that Gipsies аге in 
the habit of using the ashes of their fires, 
raked together in a heap, and sprinkled 
with lime ; this will burn throughout the 
night and give out much heat, and no de- 
teriorating gas is evolved to distress the 
sleepers. This application of lime might 
be found eminently useful in factories, 
&c., where charcoal is burnt, to prevent 
the carbonic gas that is generated from 
producing any deleterious effects on the 
persons at work. It is well known that 
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when water is poured on lime very con- 
siderable heat is given out, and some per- 
sons have asserted that this is the secret 
of the invention. It is questionable, how- 
ever, whether any great degree of heat 
could be maintained for any length of time 
by this method; and this the instrument 
is capable of producing. Whatever may 
be the nature of the combustible, it is capa- 
ble of producing a very agreeable degree 
of heat for a considerable length of time: 
it is said that it is only necessary to re- 
plenish the stove in which it is burned 
once in thirty hours. The prices of them 
will vary from two guineas to one hun- 
dred; but it is said that the saving in fuel 
will soon repay the outlay. 


ELECTRICAL TELEGRAPH. 


To the Editor of the Penny Mechanic. 


I HAVE been much pleased with the elec- 
trical telegraph of your modest but ta- 
lented correspondent L., and must сег- 
tainly give it my most hearty recommen- 
dation to the notice of the public—and for 
what reason—that for which many other 
people might reject it for—its extreme 
simplicity. All other machines that I 
have seen are much too complex ever to 
be brought to actual practice, but to this 
of L.’s no objection can be reasonably 
made on this score in any way, cither on 
the whole or in detail, for it is very plain 
that there is nothing complex about it; 
some may object to the wires passing 
under ground as likely to be torn up 
spitefully—stuff !— why are not the gas or 
water pipes torn up for “ spiteful sport?“ 
Or they may object to there not being a 
sufficient quantity of electricity to be had, 
when required to discharge the letters of 
along communication ; to this I answer, 
firstly, long communications are never 
required or sent by telegraphic dispatches; 
and secondly, if they do happen to be 
long, a good galvanic battery will always 
keep accumulating a sufficient quantity, 
which can be collected in the usual way: 
and thirdly, they must not suppose that 
the machine is to be always working, like 
a Cornish steam- engine, and therefore а 
constant quantity of electricity will not 
always be required; therefore, there will 
be plenty of time to collect electricity to 
any extent. Had this machine been 
brought out by an F. R. S., C. E. F. S. A., &c., 
it would have made as much noise, and 
attracted as much attention, as any of 
them; and I would advise L. to per- 
severe, and keep a sharp look-out for 
smugylers, for some people think that 
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F.R.S. attached to their name gives them 
an undoubted right to pirate the beauties 
of a machine invented by an unfortunate 
* unknown," and force them on the world 
as their invention; this has been, and is 
done in the present day; and a poor, but 
open-hearted inventor, who has no desire 
to mystify the public, cannot be too quick 
in looking after his own rights, as some of 
these F.R.S.'s are not so exactly correct 
as they should be. 
I am, &c. 
Туво Lock. 


асс РЕР 


ANSWERS ТО THE QUESTIONS 
)N No. 52. | 


QUESTION V. 
Can a Man see his own Face? 


YES ; and its antipodes too, if he looks in 
the glass. This, though the accurate 
answer, is the one we should expect from 
an uninformed person ; if the same ques- 
tion could be proposed to а vestry meeting, 
they would probably declare almost una- 
nimously, that a man does not see his own 
face, but its reflection, or image, &c.; 
this is ratiocinatio verbosa, or reasoning 
upon words instead of things; а very 
great, though very common fault with too 
many reasoners. Sizht is а sensation 
caused by the action of light, which pro- 
ceeds from luminous bodies, and passing 
through the refracting media of the eve, 
forms an image of the object we contem- 
plate, upon a surface endowed with that 
sensibility which enables us, with the aid 
of constant experience, to distinguish the 
shape, colour, and to some extent, the size, 
distance, and direction of the object. It 
is not essential to distinct vision, that the 
rays should proceed in a right line from 
the object to the eye; when the sun, or 
any other celestial body, appears on the 
horizon, it is really considerably below it ; 
the atmosphere refracting the rays down- 
wards to our eyes. Also when a ray falls 
upon a polished plane surface, its direc- 
tien is changed: but the identical ray 
emitted frum the object ts incident upon the 
eye, that is to say, we see the object, 
though its apparent place is altered ; be- 
cause we are accustomed to observe the 
point which emits the light, in a right 
line with the incident ray. 
Q. E. D. 


— — 


Grand Junction Railway. — Heavy goods 
are now carried on this line of railway, 
timber excepted. The conveyance bas 
hitherto been confined to passengers. 
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or a part of it were removed, the pressure 
oa the surface would be less, and the con- 
sequence would be that water would boil 
at a much lower temperature; and thi 
ads us to an explanation of what takes 
mace in the foregoing experiment. We 
11 a flask half full of water, and boil it 
zur a few minutes over a lamp; the steam 
wich rises forces out the atmospheric air, 
and occupies its place; we then remove 
the Lamp and secure the flask so as to pre- 
rert the readmission of atmospheric air. 
If cold water be poured over that part of 
occupied by the steam, the cald 
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water will condense it, which will trickle 
down the sides of the flask, and mix with 
the liquor below; the steam being thus 
condensed, a vacuum is formed above the 
surface. The water then having no pres- 
sure of atmospheric air or steam, com- 
mences boiling afresh; but if hot water 
be now poured upon it, the steam again 
occupies the surface and the boiling ceases. 
Jeax E“. 


— — 
INTERESTING EXPERIMENT. . 
Te the Editor of the Penny Mechanic. 


Вів,--І beg to send you the following 
very interesting experiment in electricity. 
Take half a sheet of writing-paper and 
hold to the fire, and make it ga hat as possi- 
ble; then lay it immediately on another 
sheet of paper, and rub it briskly with a 
piece of [ndiu-rubber for a few seconds, 
and it will be very strongly charged with 
electricity, and will adhere to the sheet of 
paper on which it is laid, as though it 
were actually pasted on it, and if drawn 
off very carefully, strong electrical sparks 
will be distinctly seen, accompanied with 
& strong rustling noise; it will very 
powerfully attract any small particles of 
light matter, and make them jump and 
dance a la quadrilie if the sheets are held 
directly over each other, and the particles 
placed between them. If a strong coarse 
sheet of brown paper be warmed and 
briskly rubbed with a woollen cloth it 
will be very powerfully charged, especi- 
anf if the paper be made very hot by 
holding it to the fire. Is it not possible 
to make a machine from this, that shall 
rank amongst your “cheap electrical ap- 
paratus?" Suppose a sheet of good thick 
paper were coiled round a non-conducting 
cylinder, and a proper rubber annexed to 
act upon it in the usual way, and this ma- 
chine put in motion and excited before a 
fire, by which means the most electricity 
would be generated, could the fluid so ob- 
tained be carried to a Leyden phial, and 
changed by the interposition of good con- 
ducting substances in the usual way? I 
think that sufficient electricity might be 
obtained this way to perform a few amus- 
ing experiments, such as are dispersed 
zhrough the pages of your valuable little 
work, without the trouble of knocking 
out the bottom of wine bottles for this 
purpose, as recommended by many of your 
talented electricians. As I am not much 
acquainted with this subject, I leave the 
experiment to the more experienced of 
your à I am, Sir, 
Tyro Lock. 
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Metallurgy.—'The experiments of M. 
Laurent have led him to believe, —1st. 
That charcoal is nota fixed body, as 
hitherto supposed, but that it is capable of 
emitting vapours at high temperatures ; 
2ndly. That this is also the case with 
several other bodies hitherto looked upon 
as fixed, —such as iron, cobalt, nickel, and 
their oxides ; 3rdly. That the passage of 
different solid bodies into other solid bo. 
dies is not effected by molecules under the 
influence of an electric current, but by 
one of them passing in the form of vapour 
into the pores of the other. М. Laurent 
imagines that these observations may be 
usefully applied to metallurgy.—Athe- 
neum. 


To Extract and Preserve the Red Colour 
of Cabbage. — Digest the leaves of the cab. 
bage in warm alcohol, and when the 
whole of the colouring matter is extracted, 
distil off a portion of the spirit, and eva- 
porate the remainder at a very gentle heat 
to the consistence of a syrup. This ex- 
tract may be preserved unimpaired for 
years, if kept in phials closely stopped. 
То use it, add a small portion of it to 
water, when the addition of an alkali or 
acid will produce its peculiar effect. To 
employ this test to detect small quantities 
of carbonic acid, add to it a little diluted 
alkali, which will make it green ; and the 
acid, by neutralizing the alkali, will re- 
store the blue colour. Test papers may 
be prepared by means of this alcohol tinc- 
ture of the cabbage, which, when rendered 
green by immersion in a diluted alkaline 
solution, may be used in all those cases in 
which litmus papers are commonly em. 
ployed. | 

Water a bad conductor of Heat. — Pour 
a little sulphuric ether on the surface of a 
glass of cold water, and set fire to it. The 
ether will burn for a considerable time, 
producing a large volume of flame; but 
when it is extinguished the water will be 
found not to have been at all heated. 
This shows that water will not convey 
heat downwards, and that if we want our 
kettles to boil, heat must be applied at the 
lower part. 

Destroying Fire-Damp.—We understand 
that Mr. Charles Burrows, mason, of St. 
Austin, after studying many years the best 
method of destroying damps in coal-mines, 
which have proved fatal to so many thou- 
sands of human beings, has at length suc- 
ceeded in constructing a machine which 
will effectually destroy them, and enable 
the miner to te his work with the 
aid of a lighted candle, without la or 
any covering, in perfect sa‘ i 
Brilon. 
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GARDEN FOUNTAIN. 
(See Fic. 1. Front Page.) 
To the Editor of the Penny Mechanic. 


Sin, —The following section of a fountain 
for a garden or other places, consists of a 
cylinder truly bored containing a large 
pipe a (which descends nearly to the 
bottom of the cylinder), withinside of 
which is a smaller tube в. The action of 
the water is occasioned by the moveable 
piston cc, and the weights DD. ‘ihe 
water is forced up the large pipe, and 
then, by the elasticity of the air, it is forced 
up the smaller one, and to a considerable 
height.—The horifice at E should be very 
small. 
I remain Yours, &c. 
J. HILTON. 


— ee 


ELECTRICAL MACHINE. 
(See Fries. п. and 111. Front Page.) 


To the Editor of the Penny Mechanic. 


Sin, — Some time back I promised you ап 
account of a simple electrical machine 
I had constructed ; as, however, you have 
received several communications on the 
same subject, 1 shall merely mention one 
advantage my machine possesses over those 
of your correspondents; which is, the rub- 
ber being supported on glass, we are ena- 
bled to obtain the negative spark from it, 
as well as the positive spark from the con- 
ductor, by means of which a number of 
important experiments may be performed, 
which could not be without; this is ma- 
naged simply as follows:—The rubber is 
glued to a piece of wood, which is inserted 
in the neck of a small phial, as shown at 
A, fig. 2, and secured by sealing-wax. А 
piece of leather is tied tightly near the 
bottom of the bottle, at back, as at B, the 
end of which is nailed to the stand to se- 
cure it as a hinge; in front of the bottle 
is tied a piece of India-rubber, the end of 
which is also made fast to the stand as at 
€; so that you see when the rubber is 
pressing against the cylinder, the elasti- 
bity of the India-rubber permits the 
cushion to yield to the inequalities of the 
cylinder, and the pressure is always nearly 
equal. D represents the cylinder: a knob 
or piece of bent wire must be fixed in the 
back of the rubber to receive the spark 
from. If the cylinder is made of green 
glass, the positive spark is given out by 
the rubber, and the negative by the con- 
ductor; but if of white glass, the contrary. 
My cylinder is of white glass—a common 
sample phial, holding about three-quarters 


of a pint; such a one may be had at any 
phial shop for 3d. The amalgum fer the 
rubber and flap, may be made of two parts 
zinc or tin foil, and one part mercury, well 
mixed. The silvering of a looking-glass 
is composed of tin and mercury, and an- 
swers very well for the purpose. One of 
the greatest difficulties in constructing 8 
machine as directed by your correspon- 
dent F. E. X., is making a hole in the 
bottom of the bottle which is to serve as 
a cylinder: this is altogether unnecessary, 
for if a piece of wood is held carefully in 
the centre of the concavity at the bottom 
of the bottle, while melted sealing-wax is 
dropt in until the stick is well surrounded, 
as in fig. 3, on the sealing-wax cooling, 
it will be found quite firm. This is the 
way it is done in my machine, and 
although I have used it very much, it 
has never broken down; the spindle at 
the other end may be glued in a cork 
fitting the neck very tightly; be careful 
to get the spindles opposite each other 
and in the centre. 
I am, Sir, 
Your obedient servant. 
Bishopsgate St. F. H. 


— 
AMUSING EXPERIMENT. 


HAL fill a florence flask with water; 
place it over a lamp, and let it boil fors 
few minutes; then cork the mouth of the 
flask as expeditiously as possible, and tia 
a slip of moist bladder over the cork, te 
exclude the air. Тһе water being now 
removed from the lamp, the ebullition will 
cease; but may be renewed by pouring 
cold water gradually upon the upper part 
of the flask ; but, if hot water be applied, 
the boiling instantly ceases. In this man- 
ner the ebullition may be renewed and 
again made to cease, alternately, by the 
mere application of hot and cold water. 
The theory is this :—water boils at 212 
degrees, under the common pressure of 
our atmosphere ; now, if the atmosphere, 
or a part of it were removed, the pressure 
on the surface would be less, and the cor- 
sequence would be that water would boil 
at a much lower temperature; and this 
leads us to an explanation of what tskes 
place in the foregoing experiment. We 
fill a flask half full of water, and boil it 
for а few minutes over a lamp; the steam 
which rises forces out the atmospheric air, 
and occupies its place; we then remove 
the lamp and secure the flask so as to Pre- 
vent the readmission of atmospheric air. 
If cold water be poured over that part of 
the flask occupied by the steam, the cold 
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water will condense it, which will trickle 
down the sides of the flask, and mix with 
the liquor below; the steam being thus 
condensed, a vacuum is formed above the 
surface. The water then having no pres- 
sure of atmospheric air or steam, com- 
mences boiling afresh; but if hot water 
be now poured upon it, the steam again 
occupies the surface and the boiling ceases. 
JEAN E“. 


— “s= 
INTERESTING EXPERIMENT. . 
To the Editor of the Penny Mechanic. 


Srr,—I beg to send you the following 
very interesting experiment in electricity. 
Take half a sheet of writing-paper and 
hold to the fire, and make it as hot as possi- 
ble; then lay it immediately on another 
sheet of paper, and rub it briskly with a 
piece of India-rubber for a few seconds, 
and it will be very strongly charged with 
electricity, and will adhere to the sheet of 
paper on which it is laid, as though it 
were actually pasted on it, and if drawn 
off very carefully, strong electrical sparks 
will be distinctly seen, accompanied with 
a strong rustling noise; it will very 
powerfully attract any small particles of 
light matter, and make them jump and 
dance a la quadrille if the sheets are held 
directly over each other, and the particles 
placed between them. If a strong coarse 
sheet of brown paper be warmed and 
briskly rubbed with a woollen cloth it 
will be very powerfully charged, especi- 
ally if the paper be made very hot by 
holding it to the fire. Is it not possible 
to make a machine from this, that shall 
rank amongst your “cheap electrical ap- 
paratus?" Suppose a sheet of good thick 
paper were coiled round a non-conducting 
cylinder, and a proper rubber annexed to 
act upon it in the usual way, and this ma- 
chine put in motion and excited before a 
fire, by which means the most electricity 
would be generated, could the fluid so ob- 
tained be carried to a Leyden phial, and 
changed by the interposition of good con- 
ducting substances in the usual way? I 
think that sufficient electricity might be 
obtained this way to perform a few amus- 
ing experiments, such as are dispersed 
£hrough the pages of your valuable little 
work, without the trouble of knocking 
eut the bottom of wine bottles for this 
purpose, as recommended by many of your 
talented electricians. As I am not much 
acquainted with this subject, I leave the 
experiment to the more experienced of 
your subscribers. I am, Sir, 
Tyro Lock. 
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Metallurgy.—The experiments of M. 
Laurent have led him to believe, —]st. 
That charcoal is not a fixed body, as 
hitherto supposed, but that it is capable of 
emitting vapours at high temperatures ; 
2ndly. That this is also the case with 
several other bodies hitherto looked upon 
as fixed, —such as iron, cobalt, nickel, and 
their oxides ; 3rdly. That the passage of 
different solid bodies into other solid bo- 
dies is not effected by molecules under the 
influence of an electric current, but by 
one of them passing in the form of vapour 
into the pores of the other. М. Laurent 
imagines that these observations may be 
usefully applied to metallurgy.—Athe- 
neum. 

To Extract and Preserve the Red Colour 
of Cabbage. — Digest the leaves of the cab- 
bage in warm alcohol, and when the 
whole of the colouring matter is extracted, 
distil off a portion of the spirit, and eva- 
porate the remainder at a very gentle heat 
to the consistence of a syrup. This ex- 
tract may be preserved unimpaired for 
years, if kept in phials closely stopped. 
To use it, add a small portion of it to 
water, when the addition of an alkali or 
acid will produce its peculiar effect. To 
employ this test to detect small quantities 
of carbonic acid, add to it a little diluted 
alkali, which will make it green ; and the 
acid, by neutralizing the alkali, will re- 
store the blue colour. Test papers may 
be prepared by means of this alcohol tinc- 
ture of the cabbage, which, when rendered 
green by immersion in a diluted alkaline 
solution, may be used in all those cases in 
which litmus papers are commonly em. 
ployed. | 

Water a bad conductor of Heat. — Pour 
a little sulphuric ether on the surface of a 
glass of cold water, and set fire to it. The 
ether will burn for a considerable time, 
producing a large volume of flame; but 
when it is extinguished the water will be 
found not to have been at all heated. 
This shows that water will not convey 
heat downwards, and that if we want our 
kettles to boil, heat must be applied at the 
lower part. 

Destroying Fire-Damp.—W e understand 
that Mr. Charles Burrows, mason, of St. 
Austin, after studying many years the best 
method of destroying damps in coal-mines, 
which have proved fatal to so many thou- 
sands of human beings, has at length suc- 
ceeded in constructing a machine which 
will effectually destroy them, and enable 
the miner to prosecute his work with the 
aid of a lighted candle, without lantern or 
any covering, in perfect safety.— West 
Briton. 
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INSTITUTIONS. 


LECTURES DURING THE WEEK. 


Tower-street Mutual Instruction Society, 16, Great 
Tower-street.—Feb. 19, Mr. Robinson, on Meteoro- 


logy. 


Southwark Literary Socicty. Feb. 21, T. J. 


Serle, Esq., on Shakspearian Readings.. 


Hall of Science, Commercial Place, City Road, — 
Monday Evenings, at half-past eight, J. C. Coombe, 


on Chemistry. 
— — 


QUERIES. 
To t^e Editor of the Penny Mechanic. 


Ѕтв, Can any of your readers inform me of the 


best method of procuring Oil Сая? A. T. R. 


Sır, — Will any of your readers inform me what 
chemical preparation, rubbed on the hands, will resist 


heat ? J. E. 


Sır, — Will mercury, dissolved in nitric acid, make 
nitrate of mercury; if not., will some one be kind 
enough to inform me how I can make it ?— What is 
the British plate v See of?—How is sulphate of 

1 i$ the easiest and best way to 
Cast zinc, brass, or lead cylinders, open at both ends ? 


copper made ?— Whic 


D. J. 


Sin, — Having occasion in the course of my avocation 
to find the value of ditferent commodities at ditlerent 
Prices, and it being very tedious to work by the old 
rules, I am in the hahit of finding the average price, 
and afterwards calculating the whole value at that 
I was surprised to find my usual plan fai) in 
I shall feel obliged if 
your highly-talented correspondent “Q. E. D.“ will 


price. 
the undermentioned example. 


Account for the said failure, 
© Cwt. qr. bs. s d. E. s d 


20 21448 G .. 8 15 3% 
2 20 1 7—56 .. 5 11 8 
3 21 2 4—3 4 .. 4 1 9 
6 1 15 18 8 ом 
Average Price...... 5 
Jam Yours, &c. 
O. P. Q. 


Str,—Can any of your Readers inform me whe. 
ther there is an institution in the parish of Mary. le- 
bone similar to the City of Westminster Literary and 


Scientific Institution ? A. B. 


StR,— Can Mr. Watts, or any other of your numer. 
ous readers, inform me how to obtain the skeletons of 
small animals, from the нізе of a mouse to that of a 
goat ? An early answer will greatly oblige as I have a 


small goat skinned, and I do not know how to pro. 
ceed, Yours, &c., 
FORMATOR. 


— — 


ANSWERS TO QUERIES. 
Answers to Oucries in No, 66. 


Que. I.“ 7s there anything that attracts silver in 
the same manner that the load.stone attracts steel f’ 
All metals are capable of acquiring some degree of 
polarity, but no substance will attract silver tn the 
same manner as the magnet attracts steel. The 
most powerful attractions of silver as well ax gold, are 
the following: Ist. the budget in England; 2nd. 
Lewis Tonne in France; 3rd. the flying Dutch. 
man in North America; 4th. Jews and Scotchmen 
throughout the world. 
ue. 2 Let the mustard seeds be soaked in water 
till they are ready to burst; then place them on a 
wet flannel, in a warm situation, and in less than 
two hours you will obtain a small sallad. By means 
of electricity, the vegctative process might, doubtless, 
accelerated; but thc above experiment is ғи сі. 
ently remarkable to render it highly Ed ne 
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For the information of “С. W.," in No. 65, 1beg 
to say that ] have always found naptha (which is the 
menstruum in which India.rubber is dissolved), en. 
tirely removes the India.rubber from the pores of the 
skin, after using the solution thereof. FEL 


Sra,—In No. 65 of your valuable work, is an ar. 
ticle headed The Elements, No. 3," &c.. and signed 
* Apollo Chemicus,” in which, amongst other things, 
is the following extract. *' Iodine, bromine and fluo. 
rine, are similar in their properties to chlorine; 
though not so important. Ihe two former, t. с icdine 
and bromine, exists in sea water, &с. I beg to in. 
form * Apollo Chemicus," ard the readers of yout 
work, who are not acquainted with the fact, that he 
is in error, for iodine does not exist in sea water, but 
in sea weed, the source from which it bas only been 
obtained up to the present time. 

I am, Sir, 
Your very obliged and obedient Servant. 
C. PARKE. 


“С. Parke,” Fluor spar can be purchased at 
Palmer's, 103, Newgate Street, Price 4d. per Ib. 


J. C. A." How to make Blue Lights.—See Penny 
Mechanic, Nos. 37 and 39. 


“W. B." How to make Alum Baskets. — See 
Penny Mechanic, No, 46. 


F. E L. To make paper Gas-proof, for air bal. 
loons. See No. 53, Penny Mechanic. 


“А.Т. R.“ can purchase Earthenware Retorts 
from 8d. to 10d. each, at Palmer's, 109, Newgstt 
Street. Also every other article he has named. He 
must try again at the method proposed for mali 
magnets ; his metal must have been bad. 


бін,--І send you herewith a specimen of tracing-pa- 
per ; the lines upon it are [ndia.ink. drawn with a steel 
drawing.pen; which I prepare as follows :—Put four 
ounces of Flanders-glue, and four ounces of white 
soap into a saucepan, with one pint of water, dissolve 
them on a slow fire, then, add two ounces of powder 
alum, and strain it through muslin, Use it cold with 
a sponge or pencil, A. M. 


— — 
TO CORRESPONDENTS. 


° 

H. B's paper om co ustion «mill. moi suit our еб. 
lumns. We are sorry to вес so much soreness dis- 
played in diferent’ quarters because a gardener 
has discovered in the dark, what the Sctentific have 
been in vain looking for іп broad day-light. 


In our мегі toe shall give an account of the nas 
Rural mecting, held at Exeter Най, of the "So 
ciety for Promoting Practical Design among the 
People.“ 

J. W.'s communication came too late. We have ая 
Engraving in hand. 

We have scen the velocipede referred to by our cor. 
respondent H. A., and, like all others bear that 
name, performs most admirably down hill. SA 
our friend, hawcver, construct one Jor his own ute, 
we would advise him, on approaching an їкї 
Plane, (if he wishes to make light work of it; 10 

Jollow the example of the old man and kis donkey. 

J. Goddard. The parts of the Penny Mechanic tii m 

future be ready at the end of the month, so as t 
be delivered with the Magazines, 

T. E. H. It ought to have read, ory-hydrogen blow. 
pipe. The article appeared tn No. 58. 

J. B. А piece of whipcord, fastencd to the spring of 
the bell would answer every purpose. А 

Received Theta — Alfred Clark. — A Friend to 6сі- 
ence, &c. &с. 


London: Printed at the Holloway Press, by D. A. 


Doupxkr; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell-street, Strand; and may be had of all 
Booksellers. 
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PLAN FOR CUIDING BALLOONS. 


FIG. 1. 


FIG. II. FIG. 111. 


Vor. II.-—Nós. LXX. & LXXI. Holloway Press D. А. Doudney. 
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PLAN FOR STEERING BALLOONS. 


Six, It appears strange that in this age 
of invention no plan has yet been found 
out for the guidance of balloons. I con- 
fess that I have not inquired much into 
the subject, neither do I pretend to un- 
derstand the management of balloons, or 
to dictate to those who do; but still one 
may be able to suggest an idea which 
might be improved, perhaps, to some ad- 
vantage. 

It appears to me, so far as I have read 
on the subject, that the plans hitherto 
proposed, have been by changing the 
shape and by affixing a helm and flags of 
some kind. But it should be remembered 
that there is this difference between the 
guidance of a ship and a balloon; that 
with regard to the former, you have two 
elements to assist you, with respect to the 
latter, but one, Endeavour to guide a 
ship deprived of its sails across a wide 
and rapidly flowing river, and vou will, 
notwithstanding all your skill at the helm, 
reach the opposite shore much lower 
down the river; but by means of the 
wind blowing in a contrary direction, or 
by some other propelling power, you are 
enabled to sail against the current. I 
propose to combine two principles; one 
taken from nature, the other from art— 
the wing of the bird, with the paddle of 
the steam-boat; and thus to propel as 
well as guide the balloon. Without fur- 
ther preface, I shall endeavour to lay my 
plan before you. 

A is the balloon ; B represents a sliding 
rod made to pass through the balloon, and 
to shorten or lengthen according as the 
balloon may be more or less distended; c 
is a kind of wheel or plate fixed to the 
sides of the balloon by means of some 
crossed springs, represented by J, J, J, J, 
meeting in the centre K; the plate c is 
also fixed to the sliding rod в, so that it 
is motionless. The plate c is better re- 
presented by fig. 2, the parts L L being 
raised for the balls at the ends of a and H 
to work against; D is a wheel working on 
the end of the sliding rod B, and better 
represented by fig. 3 ; E represents one of 
the sails (of which there may be four, five, 
or six, as may appear best) open to strike 
against the air. It is composed of three 
or four rods connected by means of joints 
with the cylindrical part of the wheel p, 
as in fig. 3, and covered with cloth or 
canvass of any description ; F represents 
the sail partially shut or closed so as to 
turn round without striking the air; a 
and н are the instruments for opening and 
shutting the sails; they are short rods 


.the sliding rod B. 
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with balls at each end; these balls work 
upon the raised parts of the plate c, or fig.2. 
The rods o ond H are fixed to the wheel 
D by means of raised joints as at M, M: 
J, J, are strong wires joined to the rods 
G and H with & joint, and joined also to 
the several rods which compose the sail 
by joints, so that in the position G of the 
small rod, the sails will be open to the air, 
and in H closed, or lying in a line with 
e wheel p is to be 
turned round by means ofa band or line 
passed round it and round another wheel 
in the car. "The necessity for closing the 
sails while they take a part of their round, 
is, that they would otherwise beat all 
ways or in all directions at the same time, 
and therefore would have по effect. 
There must be a paddle of the kind above 
described on each side of the balloon, 
made either to be worked both together, 
or one at a time, as the case may require. 
[ am, your's truly, 
A FRIEND TO IMPROVEMENTS. 


om — 


PREVENTION OF ACCIDENTS 
TO SKAITERS. 


So many schemes have been devised to 
preserve skaiters from accidents and sui- 
cide, and so little benefit has been derived 
from them, that the announcement of 
another invention for that purpose, is 
likely to create about as much interest 85 
a new stamp for gingerbread, or a new 
pattern for parachutes. Frail indeed is 
the hope of success, when we contend 
ayainst the follies of mankind; but no 
consideration will justify the relaxation 
of our utmost efforts, when the evil we 
have to combat, is in its consequences so 
afflicting, and so desolating as this per- 
verse and deplorable passion, which must 
be gratified even in the jaws of death. 
How many bright eyes, beaming with 
pleasure, and the etherial joy of unclouded | 
hope, have been plunged into the gloom of 
hopeless grief, by one fatal crash, turning 
the gay waters of our parks into a cruel 
and untimely grave; how many scenes of 
buoyant hilarity and thoughtless mirth 
have given place to funeral moans, and 
the shrieks of despair ?—and all this deso- 
lation is to be suffered, because certain 
gentlemen think it necessary to slide about 
in pattens, and respectable females deem 
it consistent with propriety to mimick 
such anticks. All these evils might be 
avoided without inconvenience to any r& 
tional being; and it is extremely wrong 
such a state of things should be tole- 
ra ° 


THE PENNY MECHANIC. 


The remedy I propose, is this; let a 
certain number of fire-engines, according 
to the extent of the surface to be protected, 
be placed at convenient distances round 
theiceinfested with skaiters; then, public 
notice being given, the nearest engine is 
to play upon the first intruder, and if he 
or she proceed beyond its rear, another 
engine may continue the operation, pump- 
ing without intermission till the patient 
abandons the ice. Should the ice be in- 
vaded by a large concourse of people, one 
powerful engine would, with proper ma- 
nagement, disperse several thousands ; and 
the water falling upon the ice, would 
render the surface so uneven that it would 
be unfit for skaiting. This plan was 
adopted in 1832 by M. Lobau, to quell the 
riots which were so frequent in Paris at 
that period. It was first introduced in 
the Place Vendóme, where a great crowd 
was collected for the purpose of making a 
disturbance; although many thousands 
were assembled, one engine sufficed to 
clear the place in a very short time; 
“young France," caught cold, “the re- 
public" sneezed, and the mob dispersed. 
We have also the testimony of an illus- 
trious prince, His late Royal Highness 
the Duke of Kent, in favour of this me- 
thod. Previous to the great eruption of 
1793, which covered half Europe with 
demons, and all England with tax- 

therers, the little territory of Geneva, 
(which is now united in second marriage 
to the Helvetic Confederation), was an in- 
dependant, virtuous, and consequently 
happy, though somewhat turbulent re- 
public. During the residence of Prince 
Edward in this microscopic state, frequent 
broils occurred between the magnificent 
lords" (such was the title of the coun- 
cillors of state) and * the people" who 
inhabited the lower part of the town. 
Upon one occasion the demands of the 
people were of such a nature, that the 
magistrates resolved to show fight rather 
than accede to them; an army, fifty 
strong, was accordingly sent to reduce the 
rebellious Saint Gervais to obedience; but 
the will of a nation is mightier than the 
wrath of a ruler; the bridge was barri- 
caded, and every preparation made for a 
determined resistence. Under these cir- 
cumstances, the fire-engines of Saint Ger- 
vais were first brought into requisition as 
instruments of war; hot soap-suds was 
prepared by patriotic dames, and supplied 
in buckets to the engines; the soldiers, 
half blinded by the soap, were soon routed, 
and the people encouraged by this success, 
proceeded to the town hall, and compelled 
the Syndic and his magnificent colleagues 
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to grant the object of their desire. Prince 
Edward so admired the conduct of the 
Saint Gervaisans on this memorable day, 
that he exclaimed, “ If I had half a dozen 
Saint Gervais, I could go round the 
world;" (je ferais le tour du monde). 
The “sovereign people" discussed the 
events of the day over an exira bottle of 
Beaujolais ; the Synetic read Seneca ; and 
the morning sun lighted a contented and 
dutiful people to their accustomed occu- 


pations. Q. E. D. 
— — 


BIOGRAPHICAL SKETCHES. 


Dr. FARADAY. 


THE subject of the present sketch is per- 
haps one of the most striking examples of 
what may be effected by genius and pa- 
tient industry that the present age affords. 
The effects of genius in raising, often 
from the lowest ranks of society, to situa- 
tions of wealth and influence, those who 
are so fortunate as to possess the divine 
gift, might be shown by reference to many 
individuals of the present day; but it is 
seldom that obstacles, apparently insur- 
mountable, as those against which Faraday 
had to contend, have been so successfully 
overcome. Dr. Faraday was born in 1795, 
and is therefore now in his forty-third 
year. His father, who is stated to have 
been a poor blacksmith, apprenticed him 
at the age of nine years to a bookbinder, 
and he continued at that occupation till 
his twenty-second year. It has been said 
truly, *there is a tide in the affairs of 
men, which, taken at the flood, leads on to 
fortune;” and at this period of his life 
Faraday appears to have experienced it. 
He was one day binding some books, when 
Mr. Magrath, who is now the Secretary 
to the Athenaeum, visited the shop where 
he was at work and entered into conver- 
sation with him. The. subject of our 
sketch, though moving in a hnmble rank 
of life, had not neglected the cultivation 
of his mind, and although not possessing 
the opportunities for obtaining scientific 
knowledge, by means of Mechanics’ Insti- 
tutions and cheap scientific works, that 
every mechanic of our own time can avail 
himself of, yet he had made himself fami- 
liar with more than one of the sciences, 
and Mr. Magarth was therefore much 
pleased by his conversation, and surprised 
to find so much valuable information ac- 
quired by a man in his humble situation. 
But it was in chemistry in particular that 
Faraday had made the greatest advances ; 
and Mr. Magrath, thinking no doubt that 
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COMBUSTION. 
NO. 11. 
WHEN combustion proceeds with rapidity, 
and the union of oxygen with the com- 
bustible is accompanied with intense che- 
mical action, flame is produced. 

For the production of flame two condi- 
tions are necessary ; first, in all ordinary 
cases, that oxygen should be present ;* 
and secondly, that the combustible should 
be raised to & high degree of temperature. 

Before proceeding, however, to describe 
the causes which produce flame, we may 
briefly notice the manner in which it has 
been regarded by various nations, at dif- 
ferent periods of time. Man appears to 
be the only animal capable of making fire 
subservient to his use, and by its means 
increasing his enjoyment. We know of 
no animal that produces fire for the pur- 
pose of relieving its wants, or, indeed, un- 
der any circumstances whatever. Wild 
animals are terrified by it, and the tra- 
veller in the forest knows that his best 
protection against the ferocious animals 
that prowl by night, is a blazing fire. 
Indeed, beasts that have been domesti- 
cated, and thus in some manner famili- 
arized with the appearance of flame, avoid 
it as much as possible; and it is well 
known that when the stables of a farm- 
house catch fire, great difficulty is experi- 
enced in saving the cattle, in consequence 
of their being terrified at the appearance 
of the flame. 

As the power of making use of fire 
seems to be peculiar to man, it is not sur-. 
prising that it should, in almost every un- 
civilized country, have been regarded with 
peculiar veneration. By many of the old 
philosophers it was esteemed a portion of 
the divine essence, and connected, in some 
mysterious manner, with the immaterial 
principle of man. Hence a flame was 
constantly kept burning in the temples of 
the heathen deities, and by some nations 
was actually worshipped as God; or, at 
least, as his attribute. In Persia this was 
universally the case; and the practice was 
not confined to that nation alone. In 
every age and country it has been re- 
garded with some degree of awe and vene- 
ration. By the uncivilized man it is true 
ithas been more highly prized than by 
those who have made greater advances in 
knowledge, but only because, to the for- 
mer, it appeared more mysterious and 
wonderful. Both have alike been in. 
debted to it for the greatest enjoyments of 


ж Flame сап be produced in chlorine gas; this is 
a strong reason for presuming that it is a compound 
of some body with oxygen. 


life; and if the merit of discovery is to be 
estimated by the good produced, no man 
deserved to be regarded with greater 
honour than the discoverer of the means 
of producing flame. Probably the fabled 
Prometheus might be that man. 

The identity of light and heat, in vari- 
ous particulars, is a subject that has long 
engaged the attention of philosophers. 
In the production of ‘flame the analogy is 
very striking. If we expose a body—a 
piece of iron for instance—to a high de- 
gree of temperature, it soon, becomes red 
hot, the intensity of its redness increasing 
with the intensity of the heat applied. If 
the temperature continue to be raised, the 
colour of the iron changes, first to a dull 
yellow, and subsequently, after becoming 
brighter, to a white heat. In this state 
the light emitted frem it is similar to solar 
light, with the exception that it will not 
pass through glass, accompanied by its 
beat, in the same manner that the former 
will. 

We have stated, that under all ordinary 
circumstances it is necessary, for the pur- 
pose of combustion, that oxygen should be 
present. This may be proved by a variety 
of experiments : if we place an inverted 
glass jar over a candle, in a plateof water, 
so that the air can neither escape nor en. 
ter, in a very short time the candle will 
be extinguished; and if the air be ex. 
amined it will be found that its oxygen 
has disappeared, and that an equal quan- 
tity of carbonic acid has been formed. <A 
striking instance that oxygen is necessary 
for combustion is given at page 83 of our 
first vol. in describing a process in the 
manufacture of muslins, &c. They are 
passed over a red hot cylinder ; but in con- 
sequence of being kept in close contact 
with it, the atmosphere cannot get be. 
tween the muslin and the cylinder, and 
the former accordingly is passed over un- 
injured. The use of bellows in increasing 
the brightness of a fire depends simply on 
their forcing a greater quantity of air, 
and consequently of oxygen, into the fire 
than it would otherwise receive; and the 
use of glass chimneys for lamps and gas 
burners depends on the same principle; 
but as we have more to add on this sub- 
ject than can conveniently be conveyed 
by this paper, we defer it for another 
article. 

— — 


Buulder Stones. — These are blocks of 
granite, found in several parts of Europe, 
at & great distance from any granite 
mountains. To account for their exist- 
ence in such places has given birth to 
several geological theories. 


THE CHEMIST. 215 


EXTRAORDINARY FALL OF THE 
BAROMETER. 

THE following is extracted from a Ger- 
man paper :—“ On the 23rd of January, 
1824, at Leipsic, the barometer stood at 
26° 11’, it having been (says the journal- 
ist) only three times as low, namely, in 
1799, 1782, and 1783, during the whole 
of the eighteenth century. On referring 
to the meteorological journals kept in 
England and France, we observe, that in 
both these countries also the barometer 
stood very low on the same day. By the 
meteorological diary given in the Quar- 
terly Journal of Science, it appears to 
have been at 28? 70'; and by the meteo- 
rological observations in the Annales de 
de Physique et Chimie, at 30° 71’, being in 
both cases considerably the lowest of the 
month, and much below the average of the 
year. At Paris and Leipsic the wind was 
S. W.; at Althorpe, in Northamptonshire, 
W.S.W. and N. W.; and it rained some- 
what both at Paris and Leipsic." 


— есы 
ELECTRICITY. 
To the Editor of the Penny Mechanic. 


Sig,—Being generally in the habit of 
carrying a small glass seal and a piece of 
good sealing-wax in my pocket, I eften 
witness a very amusing phenomenon. 
My profession gives me a great deal of 
walking; or, I might rather say, walking 
a long distance home morning and even- 
ing, the friction of my trousers pocket, 
in which I carry the wax and seal, com- 
pletely electrifies or charges both the seal 
and wax, and which, as a matter of 
course, are oppositely electrified, the 
glass containing vitreous and the wax re- 
sinous electricity ; and the affinity or at- 
traction of these opposite states are too 
well known to require description here; 
but if I use the seal and wax to take an 
impression, when just come off my jour- 
ney, and of course when they are fully 
charged, upon taking the seal from the 
impression, long filaments immediately 
follow it. What surprises me is the ex- 
treme fineness and elasticity of these 
threads, which are as minute as those of 
the silk-worm. When both wax and glass 
have been highly charged, I have suc- 
ceeded in drawing them out full a yard 
long, and folded them up like a silkworm's 
nest; and I have often amused myself 
by persuading my friends that I had suc- 
ceeded in rearing silk-worms that spun 
red silk. This very simple experiment 
places in a clear light the celebrated law 
of Du Fay, which recognizes these two 
opposite fluids; their laws, &c. will be 


found in any treatise on electricity. Thus, 
by two machines, not weighing, together, 
one ounce, we can illustrate one of the 
two accepted laws of electricity. The 
experiment can be made by anybody, as 
it does not require care, provided the wax 
is good; common wax, I observe, does not 
succeed so well. I am, «с. 
Түно Lock. 


— — 


Falling Stcnes.—An account has been 
received from Brazil of the appearance of 
a meteor of extraordinary brightness, and 
as large as the balloons used by aeronauts. 
It was seen for more than sixty leagues in 
the province of Ceara, and over the village 
of Macao, at the entrance of the Rio Assu ; 
it burst with a noise like thunder, and an 
immense quantity of stones fell from it, in 
a line extending more than ten leagues. 
The largest portion fell at the entrance of 
the river, and in various places they 
pierced through several dwellings, and 
buried themselves several feet deep in the 
sand. No human life was lost, but many 
oxen were killed, and others severely hurt. 
The weight of those taken out of the sand 
varied from one to eighty pounds.—G/as- 
gow Herald. 


Tubus Calefactus.—Our attention has 
been directed, by more than one corre- 
spondent, to & method of warming rooms, 
now exhibiting at the Jerusalem Coffee 
House. The truth is, that a report on this 
subject would have appeared two months 
since in the Atheneum, when the stove, 
or whatever it is called, was exhibited at 
the meeting of the Horticultural Society, 
but that we could only talk after the 
fashion of the famous bottle conjuror, and 
announce that some person unknown, by 
means unknown, professed to warm rooms 
аса very small cost. We thought it bet- 
ter, therefore, to wait for a short time, 
and until the mystery was revealed. But 
the same secresy is observed now that the 
exhibition is publie We regret this the 
more, because the discovery, if there be a 
discovery, is likely to be prejudiced by it. 
It is absurd to call people together by 
sound of gong, merely to send the thought- 
less away gaping and wondering. It 
would have been time enough when the 
parties had secured their interests by 
patent, and were prepared to explain the 
mystery and execnte orders. It is hardly 
necessary to add, that heat may be gene- 
rated, and the effects exhibited produced 
in many different ways; and that the 
value of the discovery depends on the time 
the heat can be kept up, the height raised 
to, the cost df the material, and the influ- 


216 THE PENNY MECHANIC. 


ence of such combustion on health. For 
an answer to all these important questions 
we are to take the word of the projector. 
Now he may be a very honest man, and 
we are quite willing to believe that he is 
so but projectors are apt to be sanguine. 
Atheneum. 


ЕР: cts of Vegetation on Carbonic Acid. 
At the British Scientific Association, the 
the following paper was read by Dr. Dal- 
ton :—By numerous experiments made in 
hot-houses, he found that the quantity of 
carbonic acid was precisely the same both 
by day and by night, and was in no re. 
spect different in quantity from that of 
the external air. The idea that vegeta- 
tion was necessary for the purification of 
the air, by decomposing the carbonic acid, 
he considered unfounded; for he calcu- 
lated that in 5,000 years the respiration of 
the animals supposed to exist, would only 
produce “001 of carbonic acid gas in our 
atmosphere. 


Fossils at Sausan.— Further inspection 
increases the importance of the discoveries 
of M. Lartet and others, at Sausan, and 
fresh arrivals from him at the Academy of 
Sciences in Paris, produce new wonders. 
They combine the remains of animals, 
which, іп all probability no longer exist in 
nature, with some which do not appear to 
differ from those actually in being: the 
mine is still far from being exhausted, 
and a more favourable opportunity for the 
observations of geologists never before 
presented itself. The bones of the rhino- 
ceros most abound; after these come those 
of deer, with their horns, and if an esti. 
mation may be formed by their size, the 
remains of a small and elegant species of 
ass Or horse must have been there depo- 
sited. New fragments of the Macrothe- 
rium gigans have come tolight, which show 
that its claws bore a strong analogy to 
those of the Orycteropus. The bears must 
have been totally different from any yet 
discovered ; and those bones which belong 
to an animal called Amphicyon, by M. 
Lartet, show a strong analogy between it 
and the dog.— Atheneum. 


— 


INSTITUTIONS. 


MECHANICS' INSTITUTION, 
Southampton Buildings. 


Outlines of Lectures delivered in the 
Chemistry Class.—The subject of copper 
was introduced to the members' notice. 
It appears that copper, or probably a com- 
bination of copper and other metals, were 
known to the Egyptians; for all the do- 


mestic and other utensils are of copper, or 
its alloys, which have been found in ex- 
amining the pyramids, and other ruins, by 
modern travellers. We read in Scripture 
of brazen gates, images, &c., but iron is 
never mentioned, and has only been found 
in comparatively modern ruins. Boni 
must have been acquainted also wi 
zinc, for zinc and copper are the com. 
pounds of brass. Their copper was manu- 
factured in a tolerable state of purity. 
The following experiments wereadvanced: 
To clean native copper from its oxides, 
steep it a little time in a diluted solution 
of sulphuric acid, then rince it in cold 
water, rubbing it with a soft hair brush, 
and dry it quickly; it will remain per- 
fectly clean and right, and fit for the 
cabinet. Copper and sulphur readily 
combine when the sulphur is in a state of 
fusion, emitting both light and heat; the 
residuum is sulphuret of copper. If a 
clean knife be put in a solution of sul- 
phate of copper, it immediately becomes 
coated with copper; the attraction is not 
so powerful as that of silver and mer- 
cury, for the copper, in the former case, 
is readily peeled off, whilst in the latter, 
friction cannot remove it, but evaporation 
will. It dries something like dirty frosted 
silver. Tyro Locx. 


LECTURES DURING THE WEEK. 
Tower-street Mutual Instruction Society, 16, Great 
Tower-street.— Feb, 5, Mr. A. Lee, on the Steam 
gine. 
Southwark Literary Society.—Feb. 7, E. Cowper 
., on Recent Improvements in Machinery. i 


— н 
ANSWERS TO QUERIES. 


“ С. Parke” Fluor Spar can be purchased at 
Palmer's 103, Newgate-street, Price 4d. per pound. 

“J. E. Goddard." No. 53 contains a receipt for 
joining the gores of paper balloons, 


— с. 


TO CORRESPONDENTS. 
A Chemist had better send the papers to our office. 
ала if found to contain matter of gencral interest 
they shall be inserted. 


J. B.'s Letter on afire alarum shall appear ; though 
we think tie remedy" proposed, without great 
care, might prove worse than the disease." 

Y. Z. There ts nothing new tn the plan; gas- 
stoves have been some time in use. 


Enquirer. There is an tron rail.road, reaching from 
roydon to Wandsworth, which was Jormed wp. 
wards of thirty years ago. 
Received, A Subscriber, Brighton—J. B—A, Z.—G. 
J. Gordred, Brighton, &c. 
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ELECTRO-MAGNETISM. 
To the Editor of the PENNY MECHANIC. 


S1r,—The following is a description (ac- 
companied by a drawing) of an apparatus 
contrived by Ampere, to show the revolu- 
tion of the wire round a magnet, which 
possesses the advantage of containing the 
trough by which the electric current is 
produced. Y ours, respectfully, 
J. R. Watts. 
DEscriPpTion.—Fig. 1--А A, a trough, 
formed of two cylinders, of very thin cop- 
per, about two inches in depth; the outer 
one about two inches, and the inner about 
an inch and a quarter in diameter, joined 
below by a copper bottom. The inner 
cylinder has a copper wire, B B, fixed to it, 
so that it can be suspended on a magnet, 
c, which passes up within it, the suspen- 
sion being by means of a fine-pointed wire 
from the bent part, D. Into the trough is 
placed a cylinder of sheet zinc, which has 
also a wire passing from one side to the 
other, E E, and suspended by a pointed 
wire passing down from the bent part, F, 
and placed іп а small cup, containing a 
globule of mercury, fixed to the upper 
part of the bent wire, B B, of the trough. 
When the trough is filled with diluted 
acid, and the apparatus suspended on a 
powerful magnet, the zinc plate revolves 
in one direction and the copper trough in 
another, the direction varying according 
to the pole on which they are suspended. 
When on the north, the zinc revolves in 
the same direction as the hands of a 
watch lying on a table with the dial up, 
while the trough moves round in the op- 
posite one. If the apparatus be suspended 
on the south pole the zinc turns in the re- 
verse direction, while the trough goes in 
the same one with the handles. 


— — 


ELECTRO-MAGNETIC ENGINE. 


THE principle on which this engine acts 
is the well-known one, that bodies, posi- 
tively electrified, attract negative bodies 
and repel positive bodies. Fig. 1 repre- 
sents a view of one of the many forins 
which the apparatus is capable of receiv- 
ing. лал is a common horse-shoe magnet, 
having P, its positive, and x, its negative, 
pole. 6 bis a brass beam, going from one 
arm to the other, through which n, the 
rod of c, the electro-magnet works. c, 
the electro-magnet, is a bar of soft iron, 
bound round with silk-covered copper 
wire, two euds of which, one from each 
pole, are bent downwards, so as to run in 
a circular trough, FF, filled with mer- 
cury, and having two divisions, as here- 
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after described ; from each of which divi- 
stons proceeds a copper wire, gg, which 
wires, when the machine is at work, are 
connected with the two poles of the bat. 
tery. E is a cup, in which p, the electro- 
magnetic spindle, works. Fig. 2 repre- 
sents a view of the circular trough, with 
the two ends of the horse-shoe magnet, 
P and м; also the electro-magnet, пр: 
these four letters respectively represent. 
ing the states of their poles at z z. In the 
circular trough are two divisions, so that 
the trough is divided into two parts, each 
filled with mercury, into which dip the 
two wires previously described, from 
which mercurial troughs proceed two 
wires to the battery. Now supposing the 
battery in action, and the magnets as re- 
presented in Fig. 2, the revolving magnet, 
being negative, is attracted to P, the posi- 
tive end of the horse-shoe magnet, at the 
other end the same takes place, when the 
wires attached to the revolving magnet 
pass the divisions 22, their polarity is 
changed, and the revolving magnet be- 
comes positive, as well as the permanent 
one, so that repulsion takes place, and the 
same also takes place at the negative pole 
of the horse-shoe magnet, and in this 
manner by alternate attraction and repul- 
sion the motion is kept up; the reason 
why the polarity of the revolving magnet 
is changed when the wires pass the divi- 
sions is, because the mercury in one-half 
the trough is positive, and in the other 
negative. Fig. 3 represents the division 
in the trough with the magnet wire; the 
wire must be sufficiently long to dip into 
the mercury, and yet pass the division; 
Every time the poles change a blue spark 
is seen. The battery is of a peculiar con- 
struction, so contrived as to keep up a 
weak but continued current of electricity; 
and sulphate of copper, in solution, is the 
exciting fluid used in the ae 
C. D. THOMAS. 


— .. 


SAFET T- VALVE. 

To the Editor of the Penny Mechanic. 
SIR, — There is a safety-valve, which does 
not appear to be so extensively known 83 
its merits deserve, it being decidedly the 
safest valve yet constructed. It consists 
of a cylinder or pipe, fixed to the roof vf 
the boiler, and having a series of holes 
drilled in it. In this cylinder works an 
air-tight piston, furnished with a rod, by 
which it is weighted. Now when the 
force of the steam exceeds the given 
weight, it will raise the piston, say as far 
as the first hole, and then escape. II, 
however, one hole should not be sufficient 
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for its escape, it will raise the piston to 
the second hole, and so on, till it has a 
zufficient vent; after which the piston 
will fall, and prevent the further escape 
of the steam. 


DrscRiPTION.—A A, roof of boiler; В, 
cylinder, with holes; c, Piston; D, rod i 
C. D. Тномаѕ. 
— — 
DAVY’S ELECTRICAL TELEGRAPH. 


WE have just seen this beautiful inven- 
tion, now exhibiting at Exeter Hall, and 
illustrated by interesting experiments, and 
we shall endeavour to give some account 
of it to our readers; strongly, however, 
advising to visit for themselves, one of the 
first and most useful application’ of that 
most extraordinary and subtle fluid, е/ес- 


If a piece of zinc, and another of cop- 
per, be placed near and opposite each other 
without touching, in a vessel containing 
an acid, such as oil of vitriol, diluted with 
water, the two metals will acquire opposite 
states of electricity. If now a metallic wire 
of some length be connected by solder, or 
any very perfect metallic contact with each 
metal, a current of what is called voltaic 
electricity, or galvanism, will constantly 
flow along each wire, from one end of it to 
the other. 

This electric current possesses magnetic 
properties, and if the conducting wire be 
brought close over the needle of a mari- 
ner's compass, which points north and 
south, it will turn it out of its direction, 
and cause it to point east and west, or 
vice versa. The wire connecting the zinc 
and copper may be of very great length; 
for instance, many miles, and yet it will 
produce the same effects at any part of it. 

If 26 magnetic needles, each bearing a 
letter of the alphabet, be fixed in ag many 
coils of 26 wires, then on passing the gal- 
vanism to any one or other of these wires, 
the corresponding letter will be given us 
the signal; and letters may be signalled 
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in succession, so as to form complete words 
and sentences. This is the elementary 
form of the apparatus described by a 
French philosepher many years ago; and 
a similar imperfect apparatus has recently 
been exhibiting publicly under a different 
name. The objections are the vibration 
of the needles, and the loss uf time and 
liability to mistake, and also the length of 
space which the needles occupy; and the 
not having them all at once under view ; 
besides the multiplicity of wires, and the 
expense. The plan has of course been 
considered as no way adapted for practice. 

Mr. Davy has, by the application of 
some not generally- known principles, 
brought the invention to the greatest per- 
fection, as may be believed from the fol- 
lowing description :—Instead of 26 wires, 
Mr. Davy employs only six; and with 
these he can give upwards of 200 signals, 
including the 26 letters of the alphabet. 
Nothing whatever is seen of magnetic 
needles; there is & small dark screen, on 
which the letters (either singly, or com- 
bined into words, or arbitraries) start into 
view the instant the key at the opposite 
end is touched ; and this would be the 
case as instantaneously, even though the 
wires extended from London to Ports- 
mouth ;—the length of distance, according 
to Mr. Davy's plan, making absolutely no 
difference whatever. The coming of a 
communication is always preceded by a 
sound or alarum; and a bell, struck b 
the action of a magnet, moved by electri- 
city, separates the letters into words; the 
bell being rung at any distance by the elec- 
tricity. Ihe readiness, rapidity, and cer- 
tainty of this apparatus surpasses all ex- 
pectation. 

This invention requires only to be 
known to be adopted; its expense, when 
considered as a public expense, will bea 
mere trifle, compared with the objects it 
will effect. 1t must supersede the com- 
mon telegraph, and, when general all over 
the country, it will enable all the country 
papers to publish the London news as early 
as the London papers theinselves. Possibly 
itmay eventually be taken up by Govern- 
к as a branch of the Public Post Of- 

ce. 


—— 


FIRE ALARUMS. 


To the Editor of the Penny Mechanic. 
Sig,—Happening to see in one of your 
Numbers, a proposed method of escaping 
from a house on fire, by means of ** Plum. 
mer's Fire Staircase, the idea occurred to 
me of a method for giving prompt and 
audible alarm on its commencement, so as 
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ON THE CRANK. 


S1R,—In a letter signed C. D. Th 
in No. 66 of your publication, it is stated 
that the crank is the best plan possible for 
changing a reciprocal motion to a rota 
one; but I beg leave to differ with Mr. 
omas on that point, having paid consi. 
derable attention to the subject for some 
time, and at ] h fxed ona plan that 
will produce equ power on the whole re. 
volution. At present there appears to be 
8 considerable loss of power, and not at. 
tended with a small portion of danger, in 
certain cases where the engines happen to 


to arouse the inmates, and give notice to 
any watchman who may be casually pass- 
ing ; for it is too well known, from woful 
experience, that the silent encroachments 
of an early or recently-commenced fire, 
rather tends, by ita development of stupi. 
fying gasses, to prolong the slumbers of the 
unfortunate inmates, and render them 
more profound than to awaken them. But 
by a well-timed alarm, many precious lives 
and much valuable property might be 
saved. Now to accomplish this desirable 
object, I propose that a brass box should be 
screwed on to such places as over window. 
curtains, on the tops of bed-posts, or in any 
situation where a fireis likely to commence 
Írom accident or neglect. The box made 
to be unscrewed in the centre, in order to 
admit a sufficient quantity of powder to 
make a good loud report when ignited, by 
means of the touch-paper, which is to be 
placed at the end similar to a squib. 'The 
points may be of ornamental fancy-coloured 
touch-paper, when this useful ornament is 
to be fixed in a smart apartment, «с, 
Let us suppose that a candle is left on a 
table, chest of drawers, or some such aitu- 
ation near a window, and the breeze, dur. 
ing the absence of the servant or other 
person who might have left the light there, 
to have wafted the curtain within reach 
of the flame, it is possible that in ten mi. 
nutes more the destruction of the house 
would be inevitable, according to circum. 
stances; but if one of the proposed orna. 
ments had been placed there, the alarm of 
the report might draw attention to the 
spot in sufficient time to extinguish the 
flame, or at least to prevent the wainscot, 
shutters, or ceiling from taking fire. 

In any large detached building or ma- 
nufactory, larger ones might be employed 
with proper caution, so as to make suf. 
ficient report to be heard at any required 
distance. A sufficient number of these 
shells might be distributed in different 
apartments of a house, as well as in out. 

Ouses, so as to ensure а speedy alarm in 


simple and effective. England, that boasts 
of her freedom, may also proclaim to the 
world her laws that prevent the poor man 
having a patent to insure to him remune. 
ration for the improvements he may be so 
fortunate as to introduce, and which ma 
prove of the utmost consequence to the 
community. Leta poor man apply to the 
authorities for a patent, be will find that 
nothing of the kind can be had without 
money. It seems as though our legislators 
considered the working mechanic quite un- 
equal to the task of thinking, and thas 
improvements can only be made by those 
persons who may be in affluence. 

If Mr. Thomas would wish to inspect a 
sketch of my plan, I will attend on him 
any evening he may please to appoint after 
eight o'clock, at any place within three 
miles of St. Paul's, T am, Sir, yours, бс. 

Jan. 30th, 1838. T. E. M. 


—  — 


Carriages which do not upset.—Some ex. 
periments have recently been made at Paris 
with carriages having six wheels, and so 
fitted up that they can be driven over 
mounds of three or four feet high without 
being upset. Five vehicles were attached 
to a train, and they were drawn rapidly in 
various directions, turning the 
corners, and moving in a circle, and the 
are reported to have kept their equillibrium 
so admirably, that, notwithstanding the 
rapidity of the motion, persons in the car- 
riages can pour out liquids and drink them 
without a drop being spilled, 


—rs..... 

The King of Holland, it is said, has re. 
fused his sanction to the project for unit- 
Íng Amsterdam and Rotterdam by a rail. 
road.— Globe. 


the box; this would, perhaps, be more 
likely to arouse and give alarm than a sin- 
gle report. J. B. 

[This is rather a startling sort of fire. 
alarum, we must confess. Our corre. 
spondent seems to have some faith in the 
old adage, “ Set a thief to catch a thief."] 

— — 

Durham and Sunderland Railway.— This 

Company intend to create 1000 additional 


shares, which has met with great sup- 
port, | 
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NEW STEAM-ENGINE. 


THe “ Birmingham Herald” gives а de- 
scription of a new rotary steam-engine, 
constructed by a labouring mechanic. 
* [ts size is not more than twice that of a 
man's hat, and the expense of a five horse- 
power will not exceed in cost half-a-score 
pounds. Its form is cylindrical, being 
about 18 inches in diameter, and 22 deep. 
The steam is admitted through a hole in 
a hollow circular belt (attached to a wall), 
upon which it revolves, and works it by 
a diagonal action, against an upright pis- 
ton, being forced out by pressure of a dia- 
gonal plate, which divides the interior 
into two portions. The rotary action is 
beautifully managed by means of a per- 
fectly spherical steam-tight joint, at the 
end of a fixed inclined arm, towards which 
joint the upper and lower surfaces of the 
interior part of the cylinder are made to 
slope, after the form of the exterior of an 
hour-glass. Upon these the diagonal 
plate performs its revolutions, such move- 
ment being permitted through an opening 
(from the circumference to the centre), 
equal in width to the thickness of the 
before-named upright piston, up and down 
the sides of which it continually works. 
To the centre of the bottom of the cylin- 
der is fixed a shaft, having attached to it 
& wheel which communicates the motion 
that may be required ; and this is all the 
machinery of which it consists ! ! ” 

(This 1з the invention of a labouring 
man, be it remembered. Now, supposing 
this discovery should be found of national 
importance, and no wealthy individual 
come forward with his purse to procure a 
patent for him, he must either give up & 
portion of the profits arising from its sale 
to some opulent manufacturer who can 
find the thing needful, (&nd, no doubt, 
one will be found to join him on these 
eonditions), or he will have the mortifica- 
tion of seeing masters reaping the benefit 
of his ingenuity, when, perhaps, he is 
pining away his days in old age, and ne- 
glected poverty. Besides, the fact of his 
making known the particulars of his in- 
vention to four persons will preclude 
him from the right of a patent. We hope 
before long, to see things better managed, 
and the inventions of the poor man re- 
ceive equal protection with those of the 
rich.] 

— — 
GREAT WESTERN RATLWAY. 


Some experimental trials were made оп 
the wide gage, and with the new locomo- 
tives, on a small portion of the London 


` 
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end of this line of railway, in the early 
part of last month, the results of which 
appear to have been highly satisfactory. 
A friend of ours, present, writes to us, I 
can fully confirm the favourable report 
in the Bristol Mercury, an extract 
from which we subjoin. “Some uneasi- 
ness,” says һе, it is true, was felt in the 
motion of the carriage attached to the 
engine, but this was found to be owing to 
its springs not having got into play, and 
the consequent jolting of the body upon 
part of the framework. Nothing of this 
was found when riding on the engine it- 
self (generally an uncomfortable post), 
which shows that the fault was not in the 
rails. I could stand with one foot on the 
tender and the other on the engine with ease, 
without holding by anything, whilst tra- 
velling at a rate of nearly forty miles per 
hour. I should be sorry to try this on 
any other railway I have yet seen. But, 


apart from the ease and comfort of the 


passengers, I cannot but think that even 
a much greater advantage is secured to 
the proprietors by Mr. Brunel's mode of 
construction, in the low cost of mainte- 
nance to which this system appears to be 
liable. There is so little of violence or 
opposition offered to the passage of the 
locomotives, even at their highest speed, 
and the pressure is so evenly. distributed 
over an extensive space at one and the 
same time, that it appears almost impos- 
sible to subject the engines to less strain, 
or to construct a roadway liable to less 
derangement. Experience, it is true, is 
the only thing that will give decisive 
proof on these points; but I firmly be- 
lieve that if Mr. Stephenson's estimate of 
one-third of the receipts for the annual 
cost of maintenance, &c., should ever be 
realized (which, as yet, never has been 
the case) the Great Western Railway 
will be the first to reduce it to practice.“ 
Railvay Magazine. 


ar OR 


SOUTHAMPTON RAILWAY. 


By the first of May, we believe, the pub- 
lic may confidently rely on 23 miles of 
this line being opened to them, as we 
have before stated ; that is, from London . 
to Woking Common. If the weather 
prove favourable, we have reason to be- 
lieve it might be very well opened a month 
or two earlier; but the Directors have 
prudently resolved not to commit the 
fault of opening too soon. The line to 
Kingston, we understand, is completed. 
Railway Magazine. i 


[od 


THE CHEMIST. 


COPPER. 

Тніө metal is a very common souroe of 
poisoning, inasmuch as it is continually 
employed for culinary purposes. It is 
very remarkable, yet no less true, that as 
the science of gastronomy has advanced, 
the various salts of this metal (each of 
which be it remembered is poisonous) 
have been more called into requisition. 
Thus we see that to give pickles a certain 
delicate green, they are kept in copper 
jars, not in the least protected with tin. 
'The action of the acid upon these jars pro- 
duce an acetate of copper, or verd:gris. 
In preserves we see the same dangerous 
error again fallen into. Fruits, contain- 
ing certain acids, as citric, mallic, &c., 
act in the same manner (though perhaps 
not in so great a degree) as the vinegar of 
the pickles. The same effect is produced 
in the cooking of animal food in sauce- 
pans of this metal; the oil, or fat, of the 
meat usually contains an acid called the 
sebaccic, which also forms an injurious 
salt with copper. All culinary vessels 
made of this metal should have a coating 
(never mind how thin) of tin, to preserve 
its contents from immediate contact with 
the copper ; a piece of iron, if continually 
kept in the vessel, will prevent, to a very 
great extent, the action of acids upon it, 
but it being coated is far better. Some 
persons think if the pot, or pan, be re- 
peatedly scoured and kept clean and 
bright, that there will be little or no dan- 
ger; butthis, we can assure them, makes 
but a small difference. 

Copper, however, appears to us in some 
other forms than those just mentioned; 
as for instance in ink, where it is sucked 
in so deliciously by the school-boy. It is 
also employed on gilt ginger-bread, and 
various other ways. 


Tests for the discovery of its presence. 


1. To the liquid supposed to contain it 
add a little prussiate of potass, and it will, 
if present, become brown. 

2. Add a little arseniate of potass, and 
a beautiful green will be produced, known 
by the name of Scheele's mineral green. 

3. Add ammonia, and a beautiful violet 
will be seen. 

4. If a piece of polished iron, such as 
the blade of a pen-knife, be immersed in 
the liquid, and allowed to remain therein 
a short time, it will be covered with a 
thin film of copper. 

5. The same effect is produced on po- 
lished steel, or clean iron-filings. 


TRUSSIC ACID. 


Little need be said upon the nature or 


effect of this well-known dangerous poi- 
son, which can generally be detected by 
its peculiar smell, resembling bitter al- 
monds. It may be tested with pure potass 
in solution, to which must be added a 
little sulphate of iron, which will turn it 
blue; or sulphate of copper, which will 
produce a brown colour. 
W. BURBRIDGE. 


— — 
NITROUS OXIDE; OR, LAUGHING 
GAS. 


THE establishment of Temperance Socie- 
ties, and the general diffusion of teetotal- 
ism, would appear, at first sight, to have 
little to do with nitrous oxide gas; but 
when the inefficiency of the efforts of these 
tea-drinking companies, for the sup- 
pression of a growing evil, are consi. 
dered, a spirit of philanthropy, actuated 
by the fact, suggests a more pleasant and 
considerably less objectionable plan for 
putting down the evil, in the shape of 
nitro oxide gas, which produces none of 
those injuries arising from ordinary fud. 
dling,—such as head-ache, indigestion, 
and its train of bad consequences, — but, 
on the contrary, a pleasurable sensation, 
infinitely superior to any other, as соп. 
firmed by the evidence of Sir H. Davy, 
Mr. Priestley, Mr. Southey, and others ; 
these too, without making a cistern of the 
stomach, or running any risk of being 
fined 5s. for drunkenness. Having said 
thus much I shall now state what I have 
recently seen and experienced at a meet- 
ing of amateur chemists. The gas was 
made in the way described in No. 46 of 
The Penny Mechanic. The first person 
who inhaled it was a young man of a na- 
turally vivacious turn, and his exhibition 
excited no little amusement; his pugi- 
listic efforts were indiscriminately levelled 
at all in quick succession, alternated with 
bursts of laughter. The second person 
was of a different temperament—though 
none the less amusing—he had not much 
tendency to muscular action—at least as 
compared with the first. Before he had 
finished taking the gas, his feet began to 
move involuntarily, and hig head to. 
shake; but when he had done, his skele- 
ton-like figure danced like an Italian's 
monkey under torture. Shaking a head 
with a profusion of long hair conveyed to 
the beholders a most ludicrous appear- 
ance. Another person who took it mani- 
fested an inclination for rolling on the 
floor, accompanied, as with the others, 
with fits of laughter. Several others in- 
haled the gas, and on all was experienced 
similar results. The effect on myself was 
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singular, first a giddiness with a heated 
sensation in my head, accompanied with 
a highly pleasurable feeling, with a sense 
of weight at my chest; at this time I be- 
came unconscious, and on recovering, 
found my arms akimbo, having given my 
friends (as they say) no inapt idea of 
Buonaparte's musing on the sea-shore. 
If the above remarks are at all calculated 
to convert the tap-room into a lahoratory, 
or spirits into fuel for making nitro oxide 
gas, I shall think a good end answered. 
Brighton, Jan. 24. CHEMICUS, JUN. 


— 
ELECTRICITY. 
To the Editor of the Penny Mechanic, 


Sır, — Every thing which tends to render 
certain facts manifest by easier and less 
expensive means than have been pre- 
viously employed, must be an improve- 
ment; and in the construction of all 
kinds of philosophical apparatus too much 
attention cannot be paid to this point. 

In experiments with the electrical ma- 
chine a small piece of apparatus is some- 
times used to show the force with which 
electricity is given off by points, in which 
a wheel is made to roll along two wires 
stretched on glass pillars, and is called an 
inclined plane. "This, if purchased of the 
philosophical instrument makers, is an 

expensive toy, and even if constructed by 
yourself, would occupy several hours to 
do it in the roughest manner. I remem- 
ber reading a short time since (in a work 
in which electricity was treated of, but 
where, at the present moment, I cannot 
exactly recollect) of a plan for ап inclined 
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plane of very simple construction, and 
thinking it would not be unacceptable to 
your numerous readers, have sent a sketch 
and description of it. 

This inclined plane is formed from one 
piece of wire bent to the form represented 
in the annexed drawing (the two ends of 
the wire should be soldered together) and 
attached at A by a small hook to the 
prime-conductor of the machine, the other 
end в is held in the hand by the silken 
cord c; place on it the wheel p, and 
slightly incline the wire, and you have an 
excellent inclined plane. 

SCIOLISTERUS. 


нь 
AN ELECTROMETER, 


Used for the detection of the presence of 
Electricity. 


Wc 
— 


A VERY good one may be made by notch- 
ing a 4oz. glass phial with a file, and 
then leading a red-hot iron first to the 
notch, and then gently round the phial, 
as the crack extends: by this means, the 
bottom of the bottle 1s cut off. Then 
paste two slips of tinfoil or gold leaf op- 
posite each other, inside the bottle, and 
through the cork thrust a ball and wire, 
with two slips of gold leaf suspended from 
it; the bottle may then be fitted into a 
piece of wood. ELEcTRON. 
— — 


INCOM BUSTIBLE THATCH. 


Ir has been proved by repeated experi- 
ments, that straw, saturated with a so- 
lutio of lime, or common whitewash, is 
incombustible. This fact is of great im- 
portance to the rural population, especially 
as thatch is thus not only rendered fire. 
proof, but much more durable. A solu- 
tion of alum has been tried, but being во- 
luble, the rain destroys its virtues.— 
Railway Magazine. 
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LECTURES DURING THE WEEK, 


Tower.street Mutual Instruction Society, 16, Great 
Tower-street.—Feb, 12, Mr. Sherman, on the beauties 
of Dramatic Poets. 

Southwark Literary Socicty.— Feb, 14, A. B. 
Granville, on Egyptian Mummies, 


wood.ashes to cool, without which precaution it 
would break in cooling. Mr. Little recommends the 
following proportions :— 9 of the best bar cop. 
per, 4 of brass pin wire, 16% of tin, and ] N of arsenic. 
Silver he rejects, as it bas an extraordinary effect of 
softening the metal; and he found that the com. 
pound was not susceptible of the highest polish unless 
it was extremely brittle, He first melts the brass and 
adds to it about an equal weight of tin: when this 
mixture is cold he puts it into the r. Previously 


RS fused with black flux, adds the remainder of the tin, 
QUERIES. and lastly the arsenic; this mixture he graduates by 


pouring it into cold water, as Mr. Edwards did, and 
fuses it a second time for casting. Н. Sraicur. 


“ W. T. Tambrille."—Ist. The process of sending per. 
sons to sleep is termed animal magnetism ; but the 
faculty in England have no faith in it.—9nd. A com. 
mon.sized man consumces about 46,000 cubic inches of 
OXygen per day, and makes about twenty respirations 
in a minute; but these circumstances vary in dif. 
ferent individuals Ard The nearest fixed star to us 
is the dog-star, or Sirius, Mathematicians have com. 
puted his distance from us to be two billions and two 

undred thousand millions of miles, The motion of 
light, therefore, which, though so quick as to be com. 
mony thought instantaneous, takes up more time in 
travelling from the stars to us than we do in making 
a West India voyage. A sound would not arrive to 
us from thence in 50,000 years; which next to light 
is considered as the quickest body we are acquainted 


To the Editor of the Penny Mechanic. 


Srn.— Having occasion to use plate.powder very 
often, such as that sold in boxes at 13. each, I shouid 
feel extremely obliged to yOu, or апу of your Corres. 
pondents, by informing me how I can manufacture 
some. A SUBSCRIBER. 


Sra, Could any of your intelligent Correspondents 
inform me how Ї can prepare tracing paper? 


Constant READER. 
[See No, 30, Penny Mechanic.) 


Sig, —Can you or any of your numerous readers in. 
form me the best way to take grease out of paper. — 
Also, how to make indian.rubber glue ? JEAN 


Electrical Shock from a Cat. — The electricity ex 
cited upon rubbing the back of a cat is well known, 
as well as that it is rendered evident by a snapping 
noise and sparks of light, but I believe it Is not 10 
generally known that an electrical shock can be ob. 
tained in nearly the same manner. It can, however, 
be done as follows :—Take a cat—if a black one ali 
the better and having well warmed her back before 
the fire, make her sit on your knee; then place your 
left hand under her throat, with the middle finger 
and the thumb gently pressing the bones of the ani. 


along her back, and slight electrical shocks will be 
felt in the left hand; and again, if the right hand be 
paced under her throat, whilst the left rubs her 

k, the shocks will be felt in the right hand. I 


SIR,— As “ Q. E. D." has not answered “J. & H's" 
query in Number 56, I will endeavour to do it: but 
he has not said which pulley is to correspond with the 
24 in. groove ; if the 3 in., then a 2214 in. groove will 
be required for the 4% in.; and a 21 in. groove for the 
6in. pulley, He wii see by this, that ín proportion 
as the diameters of the pulleys are increased, so the 
diameter of the Corresponding wheel must be de. 
creased. The distance of centres is 1 ë 


P.S.—I should wish to remind your scientific Cor. 
respondents that we are not all versed in al who 
read the * Penny Mechanic." I should like to see в 
few common figures used. 


“А Constant Reader " can purchase flexible pipe at 
Warne's, Jewin Cresent. 


How to transfer. Figures on Glass — Draw on 
per the subject you desire to paint. Layitonata 
or any fiat surface, and place the glass over it: then 
draw the outlines, with a very fine pencil, іп varnish 
mixed with black paint, and when dry, fill up the 
other parts with their colours. t 
colours must be used for is purpose, such as сағ. 
mine, lake, prussian blue, verdigris, sulphate of iron, 
tincture of brazil wood, &c.; and these 
must be tempered with a strong white varnish, to 

revent their peeling off, then shade them with 
lack, or with bistre, mixed with the вате varnith. 
J. E Gonna nn. 


Н.Н. Crank, 


emo 


ANSWERS TO QUERIES. 


Sin,—I beg leave, tbrough the medium of your 
Magazine, to answer the query put by one of your 
Correspondents, respecting the difference in power 
between a six.feet and a twelve.feet wheel of the 
same weight. He states he has a Wheel six feet in 

lameter, of such a weight, working so much ma. 
chinery, Now (allowing the wheel to bea lever. 
wheel*) twice this quantity of machinery could be 
worked with a twelve. feet wheel, with thesame power 
and with the same ease as the machinery worked b 
the six.feet wheel, but with only half the velocity; 
therefore, if he wishes to have the same power, toge- 
ther with the same velocicity, the man or power must 
turn the large wheel as many times as he would turn 


— — 
TO CORRESPONDENTS. 


Correspondents are ù cd, that Poetry és never 
twice tho velocity (that is, with twice the number of | бтғойисей within pages Of The Penny Ме. 
feet per second or minute), and consequently with 
not so much ease; in one word, if you gain power 


you lose speed, and if you gain speed you lose power, 


Speculum.—Mr. Edwards affirms that different 
kinds of copper require different doses of tin to pro. 
duce the most perfect whiteness. If the dose of tin 
be too small, which is the fault most easily remedied, 
the composition will be yellowish ; if it be too great, 
the composition will be of a grey colour, and dull ap. 
pearance. He casts the speculum in sand with the 
face; takes its out while red hot, and places in hot 


сһапіс, 


Mr. Matthews will send «s the paper and drawing 
dein Safe, d for Steam Carriages, it shall bt 
noticed ; а оон promise а есту carly in- 
sertion, as we have several sketches by us at pre- 
sent, which we have promised to publish, 


Received, Sigma—N,— An Engraver— G. H.— Wel. 
wisher, &c., &c. 


London: Printed at the Holloway Press, by D. A. 
DoupxE; where all Communications are to be 
addressed (post paid); published by Вккскк, 
Holywell-street, Strand and may be had of all 
Booksellers. 


° A lever. wheel is a wheel when used as a lever, 


the power of that lever being—in roportion—accord. 
ing to the radius of the wheel. Р 
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FIG. III. 


Vor. II.—No. LXIX. Holloway Press: D. A. Doudney. 


ON LEVELLING. 
NO. IV. 


TROPOSITION IV. 


The standard or base line is always in 
the plane of the horizon. 


A B x 


NS 


For let A B be the surface, and a the 
starting point, and suppose the instrument 
at B perfectly adjusted, then will the 
visual ray, a x, cutting the staff, be in the 
horizontal plane, and a x, indefinitely pro- 
duced, is the standard base line ; therefore 
the standard base line must be in the 
plane of the horizon. "The use of this pro- 
position will be seen in a subsequent 
article. 


THE PENNY MECHANIC. 


PROPOSITION V. 


The difference of level of any two places 
taken by the spirit level, is as the differ- 
ence of the fore and back sights. 


A C E 
B 

Р p 
ж 


For let Bc be the surface; A 8 the back 
sight; ср the place of level: then is F G 
the true difference required; for A B — 
EG = FG, because of the parallels A E & 
BF or {Баск sight} — {fore sight} = true 
difference of level required. 

This proposition might have been de- 
duced directly from (prop. 1); but as 
distinction is my aim, I thought it would 
be best to give them separate; the differ- 
ence of the two methods is obvious at a 
glance. The next proposition will con- 
tain a general rule involving all the pre- 
ceding cases, which is the common prac- 
tical rule by which all levelling observa- 
tions are reduced, &c. 


PROPOSITION VI. 
Being the general extension of the preceding propositions. 


с 


=> 


Let в be the commencing point, ЕН K L any intermediate points, L being thetermi- 


nating point : 


Then BA—CE=ZE) 
DE—FH=GH 4 


both being falls; 


.. ZE + GH = во = reduced level to point н being falls. 


And IH — JK = PQ 
MK—NL= LP § 


l both rising. 


^, PQ + LP = L Q = reduced level. 
Now at the point H, the difference of curvature commences, and thence obviously 
the true difference of level of в and L, is equal to the difference of level of Boand L а. 
= B 0 — LQ = difference. i 


{zx + в н}—{> а + L rt = difference. 
{фал форе ісе фені! — f fin + мк} — Ís x + x z] | difference. 
== f (Ba + DE) + (1H + мк) { — (се + F H) + (зк + на)! = difference. 


= { (Sum of back sights) | — j (sum of fore sights) ( true difference. 


Which is the general practical rule geometrically deduced, and which expresses 
both geometrically and verbally the rule; this is mostly used in practice. 
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The above is a complete solution of the 
question, viz. that of finding a general 
rule for reducing the levels from the field- 
book previous to laying down any section 
in plan; it is obvious how the proof is ob- 
I have first given expressions for 
each of the falls or rise as the cuse is, and 
then their difference, which is finally ex- 
pressed as Bo — L Q = difference, іп 
which the values of Bo and L Q from the 


tained. 


first expressions are substituted ; and then 


by transposing all these with the same 
signs, to the same side, we get two quan- 


tities involving the sum of all the fore 
sights, and the sum of all the back sights, 
which, by taking their difference, gives the 
true difference, according to (prop. 6.) 
The dots in topmost lines is the supposed 
places of the levelling instrument; and in 
this case, for the sake of simplicity only, 
the surface is supposed to touch the base 
line at the point н; but it is plain that it 
is just the same whether it happen to be 
above or below the line, the process being 
evideutly the same. In the preceding 
tracks 1 have not noticed the rule for 
simultaneous levels, which is simply the 
following. Subtract the successive sights 
from each other continually, and the sum 
of their differences will be the true re- 
duced level required: this rule does not 


require any demonstration on account of 


its simplicity. The whole of these rules 
are remarkable for their simplicity, and 
the ease with which they may be verified 
and demonstrated ; they are, as [ hope, 
deduced from pure logical principles; and 
as this mode of treating the subject is new 
to myself, and most of your readers, | 
hope it may not prove either uninteresting 
or useless. This paper concludes the de- 
monstration of the rules; my next will 
show, by examples, the method of applying 
them. 

Jan. 14, 1838. 


— FX; 


COMBUSTION. 


THE following question is asked by ** A. 
R. Y. Z." іп No. 58. ““ It is well known 
that a poker, when placed across the fire, 
creates a more rapid combustion of the fuel ; 
how is this effect produced 3” 

Much unprofitable discussion would be 
avoided, if we were always careful to as- 
certain the reality of a fact before we 
speculate upon its cause. So many erro- 
neous notions are said to be “undeniably 
true,” “known to every body,” &c., that 
little, or no reliance can probably be placed 
upon testimony of this nature. Ihe coin- 
cidence of two events, however dissimilar 
they may be in their nature and tendency, 


T vno Lock. 
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often leads to the erroneous inference that 
one is dependant upon the other; thus a 
sick person fancies he is cured by taking 
a nostrum, when in reality, he is cured by 
the action of nature, not with the aid of, 
but notwithstanding the nostrum; so I 
believe it to be when a poker is placed 
across the fire: the poker does not make 
the fire burn, but it burns in spite of the 
poker. I have tried the experiment se- 
veral times, and could never perceive that 
the peker affected the progress of combus- 
tion in any degree. The idea of a cold 
bar of iron imparting to the coals an apt- 
ness for combustion, cannot, 1 think, be 
entertained; neither can it promote the 
current of air through the fire, so long as 
it remains colder than the surrounding 
air; but will, on the contrary, retard the 
ascending column, by absorbing its heat, 
and consequently condensing it. I have 
asked several persons, who practice this 
maneuvre, why they doit? hoping that 
their answer might be founded upon some 
traditionary theory, but in this too I 
failed; one says it “ divides thedraught,” 
another that it“ attracts the heat, ano- 
ther that it “ draws the moisture from the 
coals," and it is my painful duty to sav, 
that another, (a ladv) does it ** because it 
vexes her husband :" neither of these rea- 
sons have any intelligible meaning ; find- 
ing therefore that pokerology is unsup- 
ported by reason and experiment, and 
even its professors adduce no argument in 
its favour, I dismiss it as a fallacious 
science, and consign it to the suburbs of 
my mind, there to dwell with astrologv, 
homepathy, phrenology, witch and other 
crafts, soothsaying seriousness,* necro- 
mancy, tee-totalism, and animal mag. 
netism. Q. E. D. 
— — 


STEAM-ENGINE CRANKS. 


THE very strange remarks which have 
recently appeared in the Penny Mechanic, 
on the action of the crank in steam- 
engines, induce me to lay before the rea- 
ders of this work, a brief outline of the 
chief properties of that important member 
of the most valuable of all machines. 

Ist. The whole force of the steam ex- 
pended in raising the piston, is effective 
in the production of iotatory motion in 
the crank. 

2nd. Every equal portion of the piston's 
ascent, produces equal effect in propelling 
the machine. 


ж “Seriousness” is a technical term employed to 
designate that vice which the uniritiated call hypo. 
cricy With this defluition, (and 1 use it here іп no 
otber sens.), I shall not, 1 trust, be blamed for dis. 
carding it. . 
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3rd. The effective pressure is to the 
whole pressure of the piston, as the radius 
of the circle described by the crank to the 
sine of the angle of the crank, from the 
perpendicular, (the connecting rod is here 
supposed to move parallel to itself; the 
effect of its angular motion is referred to 
а separate correction for the purpose of 
simplifying this proposition). 

4th. The relative] velocity of the piston 
is as the sine of the angle of the crank, 
and also proportional to the effective force 
impressed upon the crank. - 

5th. The mean effective force on the 
machine during the piston's ascent, is to 
the maximum (90°, when sin. = rad.) 
as twice diameter to circumference, or 
7 to 11 nearly. 

6th. If two pistons act upon cranks 
placed at right angles with each other, on 
the same axis, the maximum of their com- 
bined forces is when they are at equal 
distances from the perpendicular, or direc- 
tion of pressure, and the minimum when 
one is at zero, and the other at 90^; 2 sin. 
49? being greater than rad., and any 
deviation from that point will lesson the 
sine of one angle, more than it inereases 
the sine of the other. 

My present object is not to expatiate 
upon this subject, nor to exhibit all the 
data upon which calculations may be 
founded; I merely wish, if possible, to 
avert an impending controversy, by re- 
commending to the consideration of the 
parties alluded to, these propositions as 
their observations have suggested. They 
certainly appear to me, too manifestly 
true to require demonstration ; but should 
a wish to that effect be expressed, I will 
with pleasure explain them more fully. 
I am aware of the prevalence of a notion 
that power is lost in the action of the 
crank : but let it be observed, that when 
the crank is at zero, no steam is expended, 
and in every other position, so much 
steam only is expended, as is effective in 
the production of motion. The effect is 
exactly the same as if the piston were to 
act successively upon all the parts of a 
straight lever extending from the centre 
to the circumference of the circle described 
by the crank. The force is unequally dis- 
tributed, but not diminished. 

It must be observed that the foregoing 
applies only to the essential properties of 
the crank, supposing the pressure on the 
piston to be continued uniform, without 
consideration of the various effects which 
which may be produced by frictien on 
any peculiar construction of the machine. 

It must be observed that the foregoing 
applies only to the essential properties of 
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the crank, supposing the pressure on the 
piston to be continued uniform, without 
consideration of the various effects which 
may be produced by friction, or any pecu- 
liar construction of the machine. 


Q. E. D. 
— 0 
NEW METHOD OF WARMING 
ROOMS, &c. 


THE discovery noticed in our No. 63, of 
a new method of generating heat in a 
small confined vessel, sufficient to warm a 
room of considerable size, is exciting a 
good deal of attention at the present time. 
The discovery appears to have been the 
result of accident, rather than of experi- 
ments made for the purpose. Тһе pro- 
perties of the combustible employed were 
first noticed by a gardener, but being a 
poor man he had no means of securing to 
himself the benefits of the discovery. 
A gentleman of considerable influence in 
the city, becoming acquainted with the 
circumstances, very generously came for. 
ward and assisted him, and patents are 
now being taken out for Great Britain, 
France, &c. There can be no doubt, if 
the piece of apparatus is capable of pro- 
ducing the effects attributed to it, that 
the invention is one of the most important 
that has been made for some years. There 
is probably no country in which dwelling- 
houses are so imperfectly, although so ex- 
pensively warmed, as in England; and 
the advantages of possessing an elegant 
piece of apparatus, by which a comfortable 
degree of heat may be maintained, and 
that too at the least possible expense, are 
too obvious, therefore, to require & de- 
tailed notice. The nature of the combus- 
tible employed at present remains a secret, 
although many ingenious suggestions 
have been made to account for its pecu- 
liarities. One is, that the gardener who 
discovered the fuel which enabled him to 
keep up a fire whilst he slept, must have 
used old tanners' bark, as that was the 
only fuel accessible in a hot-house. Others 
suppose that charcoal is the base; and 
that lime is employed to absorb the car- 
bonic acid. It is said that Gipsies are in 
the habit of using the ashes of their fires, 
raked together in a heap, and sprinkled 
with lime ; this will burn throughout the 
night and give out much heat, and no de- 
teriorating gas is evolved to distress the 
sleepers. This application of lime might 
be found eminently useful in factories, 
&c., where charcoal is burnt, to prevent 
the carbonic gas that is generated from 
producing any deleterious effects on the 
persons at work. It is well known that 
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when water is poured on lime very con- 
siderable heat is given out, and some per- 
sons have asserted that this is the secret 
of the invention. It is questionable, how- 
ever, whether any great degree of heat 
could be maintained for any length of time 
by this method ; and this the instrument 
is capable of producing. Whatever may 
be the nature of the combustible, it is capa- 
ble of producing a very agreeable degree 
of heat for a considerable length of time: 
it is said that it is only necessary to re- 
plenish the stove in which it is burned 
once in thirty hours. The prices of them 
will vary from two guineas to one hun- 
dred; but it is said that the saving in fuel 
will soon repay the outlay. 


— — 
ELECTRICAL TELEGRAPII. 


To the Editor of the Penny Mechanic. 


I HAVE been much pleased with the elec- 
trical telegraph of your modest but ta- 
lented correspondent L., and must cer- 
tainly give it my most hearty recommen- 
dation to the notice of the public—and for 
what reason—that for which many other 
people might reject it for—its extreme 
simplicity. All other machines that I 
have seen are much too complex ever to 
be brought to actual practice, but to this 
of L.'s no objection can be reasonably 
made on this score in any way, either on 
the whole or in detail, for it is very plain 
that there is nothing complex about it; 
some may object to the wires passing 
under ground as likely to be torn up 
spitefully—stuff !—why are not the gas or 
water pipes torn up for“ spiteful sport?“ 
Or they may object to there not being a 
sufficient quantity of electricity to be had, 
when required to discharge the letters of 
along communication ; to this I answer, 
firstly, long communications are never 
required or sent by telegraphic dispatches; 
and secondlv, if they do happen to be 
long, & good galvanic battery will always 
keep accumulating a sufficient quantity, 
which can be collected in the usual way: 
and thirdly, they must not suppose that 
the machine is to be always working, like 
a Cornish steam-engine, and therefore a 
constant quantity of electricity will not 
always be required ; therefore, there will 
be plenty of time to collect electricity to 
any extent. Had this machine been 
brought out by an F. R. S., C. E. F. S. A., &c., 
it would have made as much noise, and 
attracted as much attention, as any of 
them; and I would advise L. to per- 
severe, and keep a sharp look-out for 
smugglers, for some people think that 
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F.R.S. attached to their name gives them 
an undoubted right to pirate the beauties 
of a machine invented by an unfortunate 
* unknown," and force them on the world 
as their invention; this has been, and is 
done in the present day; and a poor, but 
open-hearted inventor, who has no desire 
to mystify the public, cannot be too quick 
in looking after his own rights, as some of 
these F.R.S.'s are not во exactly correct 
as they should be. 
I am, &c. 
Tyro Locx. 


ama 


ANSWERS TO THE QUESTIONS 
)N No. 52. 


QUESTION V. 
Can a Man see his own Face? 


VES; and its antipodes too, if he looks in 
the glass. This, though the accurate 
answer, is the one we should expect from 
an uninformed person ; if the same ques- 
tion could be proposed to a vestry meeting, 
they would probably declare almost una- 
nimously, that a man does not see his own 
face, but its reflection, or image, &c. 3 
this is raftucinatio verbosa, or reasoning 
upon words instead of things; a very 
great, though very common fault with too 
many reasoners.  Si:ht is a sensation 
caused by the action of light, which pro- 
ceeds from luminous bodies, and passing 
through the refracting media of the eve, 
forms an image of the object we contem- 
plate, upon a surface endowed with that 
sensibility which enables us, with the aid 
of constant experience, to distinguish the 
shape, colour, and to some extent, the size, 
distance, and direction of the object. It 
is not essential to distinct vision, that the 
rays should proceed in a right line from 
the object to the eye; when the sun, or 
any other celestial bodv, appears on the 
horizon, it is really considerably below it ; 
the atmosphere refracting the rays down- 
wards to our eyes. Also when a ray falls 
upon a polished plane surface, its direc- 
tien is changed: but the identical ray 
emitted from the object ts incident upon the 
eye, that is to say, тсе see the object, 
though its apparent place is altered ; be- 
cause we are accustomed to observe the 
point which emits the light, in a right 
line with the incident ray. 
Q. E. D. 
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Grand Junction Railway. — Heavy goods 
are now carried on this line of railway, 
timber excepted. The conveyance has 
hitherto been confined to passengers. 


THE CHEMIST. 


GARDEN FOUNTAIN. 
(See Fig. r. Front Page.) 
To the Editor of the Penny Mechanic. 


Sin, — The following section of a fountain 
for a garden or other places, consists of a 
cylinder truly bored containing a large 
pipe 4 (which descends nearly to the 
bottom of the cylinder) withinside of 
which is a smaller tube B. The action of 
the water is occasioned by the moveable 
piston cc, and the weights pp. ‘ihe 
water is forced up the large pipe, and 
then, by the elasticity of the air, it is forced 
up the smaller one, and to в considerable 
height.—The horifice at E should be very 
small. 
I remain Yours, &c. 
J. HIL rox. 


— — 


ELECTRICAL MACHINE. 
(See Fids. п. and 111. Front Page.) 


To the Editor of the Penny Mechanic. 


Sin, — Some time back I promised you ап 
account of a simple electrical machine 
I had constructed ; as, however, you have 
received several communications on the 
same subject, I shall merely mention one 
advantage my machine possesses over those 
of your correspondents ; which is, the rub- 
ber being supported on glass, we are ena- 
bled to obtain the negative spark from it, 
as well as the positive spark from the con- 
ductor, by means of which a number of 
important experiments may be performed, 
which could not be without; this is ma- 
naged simply as follows:—The rubber is 
glued to a piece of wood, which is inserted 
in the neck of a small] phial, as shown at 
A, fig. 2, and secured by sealing-wax. А 
piece of leather is tied tightly near the 
bottom of the bottle, at back, as at B, the 
end of which is nailed to the stand to se- 
cure it as a hinge; in front of the bottle 
is tied a piece of India-rubber, the end of 
which is also made fast to the stand as at 
с; so that you see when the rubber is 
pressing against the cylinder, the elasti- 
bity of the India-rubber permits the 
cushion to yield to the inequalities of the 
cylinder, and the pressure is always nearly 
equal. р represents the cylinder: a knob 
or piece of bent wire must be fixed in the 
back of the rubber to receive the spark 
from. If the cylinder is made of green 
glass, the positive spark is given out by 
the rubber, and the negative by the con. 
ductor ; but if of white glass, the contrary. 
My cylinder is of white glass—a common 
sample phial, holding about three-quarters 


of a pint; such a one may be had at any 
phial shop for 3d. The amalgum fer the 
rubber and flap, may be made of two parts 
zinc or tin foil, and one part mercury, well 
mixed. The silvering of a looking-glass 
is composed of tin and mercury, and an- 
swers very well for the purpose. One of 
the greatest difficulties in constructing a 
machine as directed by your correspon- 
dent F. E. X., is making a hole in the 
bottom of the bottle which is to serve as 
a cylinder : this is altogether unnecessary, 
for if a piece of wood is held carefully in 
the centre of the concavity at the bottom 
of the bottle, while melted sealing-wax is 
dropt in until the stick is well surrounded, 
as in fig. 3, on the sealing-wax cooling, 
it will be found quite firm. This is the 
way it is done in my machine, and 
although I have used it very much, it 
has never broken down; the spindle at 
the other end may be glued in a cork 
fitting the neck very tightly; be careful 
to get the spindles opposite each other 
and in the centre. 
I am, Sir, 
Your obedient servant. 
Bishopsgate St. 


— ae 
AMUS!NG EXPERIMENT. 


Haur fill a florence flask with water; 
place it over a lamp, and let it boil for 
few minutes ; then cork tbe mouth of the 
flask as expeditiously as possible, and te 
a slip of moist bladder over the cork, u 
exclude the air. ‘The water being now 
removed from the lamp, the ebullition vill 
cease; but may be renewed by pouring 
cold water gradually upon the upper part 
of the flask ; but, if hot water be applied, 
the boiling instantly ceases. In this man- 
ner the ebullition may be renewed and 
again made to cease, alternately, by the 
mere application of hot and cold water. 
The theory is this :— water boils at 212 
degrees, under the common pressure 
our atmosphere ; now, if the atmosphere, 
or a part of it were removed, the pressure 
on the surface would be less, and the con- 
sequence would be that water would boil 
at a much lower temperature; and this 
leads us to an explanation of what take 
place in the foregoing experiment. We 
fill a flask half full of water, and boil it 
for a few minutes over a lamp; the steam 
which rises forces out the atmospheric atr, 
and occupies its place; we then remove 
the lamp and secure the flask so as to pre- 
vent the readmission of atmospheric air. 
If cold water be poured over that part ¢ 
the flask occupied by the steam, the cold 
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water will condense it, which will trickle 
down the sides of the flask, and mix with 
the liquor below; the steam being thus 
condensed, a vacuum is formed above the 
surface. The water then having no pres- 
sure of atmospheric air or steam, com- 
mences boiling afresh; but if hot water 
be now poured upon it, the steam again 
occupies the surface and the boiling ceases. 
JEAN E“. 


— a 


INTERESTING EXPERIMENT. . 
To the Editor of the Penny Mechanic. 


Sin,—I beg to send you the following 
very interesting experiment in electricity. 
Take half a sheet of writing-paper and 
hold to the fire, and make it as hot as possi- 
ble; then lay it immediately on another 
sheet of paper, and rub it briskly with a 
piece of India-rubber for a few seconds, 
and it will be very strongly charged with 
electricity, and will adhere to the sheet of 
paper on which it is laid, as though it 
were actually pasted on it, and if drawn 
off very carefully, strong electrical sparks 
will be distinctly seen, accompanied with 
a strong rustling noise; it will very 
powerfully attract any small particles of 
light matter, and make them jump and 
dance а la quadrille if the sheets are held 
directly over each other, and the particles 
placed between them. If a strong coarse 
sheet of brown paper be warmed and 
briskly rubbed with a woollen cloth it 
will be very powerfully charged, especi- 
ally if the paper be made very hot by 
holding it to the fire. Is it not possible 
to make a machine from this, that shall 
rank amongst your ‘cheap electrical ap- 
paratus?" Suppose a sheet of good thick 
paper were coiled round a non-conducting 
cylinder, and a proper rubber annexed to 
act upon it inthe usual way, and this ma- 
chine put in motion and excited before a 
fire, by which means the most electricity 
would be generated, could the fluid so ob- 
tained be carried to a Leyden phial, and 
changed by the interposition of good con- 
ducting substances in the usual way? I 
think that sufficient electricity might be 
obtained this way to perform а few amus- 
ing experiments, such as are dispersed 
through the pages of your valuable little 
work, without the trouble of knocking 
out the bottom of wine bottles for this 
purpose, as recommended y many of your 
talented electricians. As I am not much 
acquainted with this subject, I leave the 
experiment to £he more experienced of 
your subscribers. I am, Sir, 
Tyro Lock. 
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Metallurgy.—'The experiments of М. 
Laurent have led him to believe, —lst. 
That charcoal is nota fixed body, as 
hitherto supposed, but that it is capable of 
emitting vapours at high temperatures ; 
2ndly. That this is also the case with 
several other bodies hitherto looked upon 
as fixed, —such as iron, cobalt, nickel, and 
their oxides ; 3rdly. That the passage of 
different solid bodies into other solid bo- 
dies is not effected by molecules under the 
influence of an electric current, but by 
one of them passing in the form of vapour 
into the pores of the other. М. Laurent 
imagines that these observations may be 
usefully applied to metallurgy.—Athe- 
neum. 

To Extract and Preserve the Red Colour 
of Cabbage. — Digest the leaves of the cab- 
bage in warm alcohol, and when the 
whole of the colouring matter is extracted, 
distil off a portion of the spirit, and eva- 
porate the remainder at a very gentle heat 
to the consistence of a syrup. This ex. 
tract may be preserved unimpaired for 
years, if kept in phials closely stopped. 
fo use it, add a small portion of it to 
water, when the addition of an alkali or 
acid will produce its peculiar effect. To 
employ this test to detect small quantities 
of carbonic acid, add to it a little diluted 
alkali, which will make it green; and the 
acid, by neutralizing the alkali, will re- 
store the blue colour. Test papers may 
be prepared by means of this alcohol tinc- 
ture of the cabbage, which, when rendered 
green by immersion in a diluted alkaline 
solution, may be used in all those cases in 
which litmus papers are commonly em. 
ployed. 

Water a bad conductor of Heat.— Pour 
a little sulphuric ether on the surface of a 
glass of cold water, and set fire to it. The 
ether will burn for a considerable time, 
producing a large volume of flame; but 
when it is extinguished the water will be 
found not to have been at all heated. 
This shows that water will not convey 
heat downwards, and that if we want our 
kettles to boil, heat must be applied at the 
lower part. 

Destroying Fire-Damp.—W eunderstand 
that Mr. Charles Burrows, mason, of St. 
Austin, after studying many years the best 
method of destroying damps in coal-mines, 
which have proved fatal to so many thou- 
sands of human beings, has at length suc- 
ceeded in constructing a machine which 
will effectually destroy them, and enable 
the miner to prosecute his work with the 
aid of a lighted candle, without lantern or 
any covering, in perfect safety.— West 
Briton. 
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PLAN FOR STEERING BALLOONS. 


Srn,—It appears strange that in this age 
of invention no plan has yet been found 
out for the guidance of balloons. I con- 
fess that I have not inquired much into 
the subject, neither do I pretend to un- 
derstand the management of balloons, or 
to dictate to those who do; but still one 
may be able to suggest an idea which 
might be improved, perhaps, to some ad- 
vantage. 

It appears to me, so far as I have read 
on the subject, that the plans hitherto 
proposed, have been by changing the 
shape and by affixiug a helm and flags of 
some kind. But it should be remembered 
that there i» this difference between the 
guidance of a ship and a balloon; that 
with regard to the former, you have two 
elements to assist you, with respect to the 
latter, but one. Endeavour to guide a 
ship deprived of its sails across a wide 
and rapidly flowing river, and vou will, 
notwithstanding all your skill at the helm, 
reach the opposite shore much lower 
down the river; but by means of the 
wind blowing in a contrary direction, or 
by some other propelling power, you are 
enabled to sail against the current. I 
propose to combine two principles; one 
taken from nature, the other from art— 
the wing of the bird, with the paddle of 
the steam-boat; and thus to propel as 
well as guide the balloon. Without fur- 
ther preface, I shall endeavour to luy my 
plan before you. 

A is the balloon ; B represents a sliding 
rod made to pass through the balloon, and 
to shorten or lengthen according as the 
balloon may be more or less distended; c 
is a kind of wheel or plate fixed to the 
sides of the halloon by means of some 
crossed springs, represented by J, J, J, J, 
meeting in the centre к; the plate c is 
also fixed to the sliding rod 8, so that it 
is motionless. The plate c is better re- 
presented by fig. 2, the parts т, 1, being 
raised for the balls at the ends of G апан 
to work against; D is a wheel working on 
the end of the sliding rod B, and better 
represented by fig. 3; E represents one of 
the sails (of which there may be four, five, 
or six, as may appear best) open to strike 
against the air. It is composed of three 
or four rods connected by means of joints 
with the cylindrical part of the wheel р, 
as in fig. 3, and covered with cloth or 
canvass of any description ; F represents 
the sail partially shut or closed so as to 
turn round without striking the air; в 
. and H are the instruments for opening and 
shutting the sails; they are short rods 


.the sliding rod s. 
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with balls at each end; these balls work 
upon the raised parts of the plate c, or fig.2. 
The rods c ond н are fixed to the wheel 
D by means of raised joints as at M, x: 
J, J, are strong wires joined to the rods 
G and H with a joint, and joined also to 
the several rods which compose the sail 
by joints, so that in the position 6 of the 
small rod, the sails will be open to the air, 
and in H closed, or lying in a line with 
e wheel D is to be 
turned round by means of a band or line 
passed round it and round another wheel 
in the car. The necessity for closing the 
sails while they take a part of their round, 
is, that they would otherwise beat all 
ways or in all directions at the same time, 
and therefore would have no effect. 
There must be a paddle of the kind above 
described on each side of the balloon, 
made either to be worked both together, 
or one at a time, as the case may require. 
[ am, your's truly, 
A FRIEND TO IMPROVEMENTS. 


-a 


PREVENTION OF ACCIDENTS 
TO SKAITERS. 


So many schemes have been devised to 
preserve skaiters from accidents and mi- 
cide, and so little benefit has been derived 
from them, that the announcement of 
another invention for that purpose, is 
likely to create about as much interest as 
a new stamp for gingerbread, or а пет 
pattern for parachutes. Frail indeed is 
the hope of success, when we contend 
against the follies of mankind; but no 
consideration will justify the relaxation 
of our utmost efforts, when the evil we 
have to combat, is in its consequences 50 
afflicting, and so desolating as this per- 
verse and deplorable passion, which must 
be gratified even in the jaws of death. 
How many bright eyes, beaming with 
pleasure, and the etherial joy of unclouded ` 
hope, have been plunged into the gloom of 
hopeless grief, by oue fatal crash, turning 
the gay waters of our parks into a cruel 
and untimely grave; how many scenes of 
buoyant hilarity and thoughtless mirth 
have given place to funeral moans, and 
the shrieks of despair ?—and all this deso- 
lation is to be suffered, because certain 
gentlemen think it necessary to slide about 
in pattens, and respectable females deem 
it consistent with propriety to mimic 
such anticks. All these evils might be 
avoided without inconvenience to any ra- 
tional being; and it is extremely wrong 
а such a state of things should be tole- 
rated. 
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PLAN FOR STEERING BALLOONS. 


Sin, It appears strange that in this age 
of invention no plan has yet been found 
out for the guidance of balloons. I con- 
fess that I have not inquired much into 
the subject, neither do I pretend to un- 
derstand the management of balloons, or 
to dictate to those who do; but still one 
may be able to suggest an idea which 
might be improved, perhaps, to some ad- 
vantage. 

It appears to me, so far as I have read 
on the subject, that the plans hitherto 
proposed, have been by changing the 
shape and by affixing a helm and flags of 
some kind. But it should be remembered 
that there is this difference between the 
guidance of a ship and a balloon; that 
with regard to the former, you have two 
elements to assist you, with respect to the 
latter, but one. Endeavour to guide a 
ship deprived of its sails across a wide 
and rapidly flowing river, and you will, 
notwithstanding all your skill at the helm, 
reach the opposite shore much lower 
down the river; but by means of the 
wind blowing in a contrary direction, or 
by some other propelling power, you are 
enabled to sail against the current. I 
propose to combine two principles; one 
taken from nature, the other from art— 
the wing of the bird, with the paddle of 
the steam-boat; and thus to propel as 
well as guide the balloon. Without fur- 
ther preface, I shall endeavour to lay my 
plan before you. 

A is the balloon ; B represents a aliding 
rod made to pass through the balloon, and 
to shorten or lengthen according as the 
balloon may be more or less distended ; c 
is a kind of wheel or plate fixed to the 
sides of the balloon by means of some 
crossed springs, represented by J, J, J, J, 
meeting in the centre к; the plate c is 
also fixed to the sliding rod B, so that it 
is motionless. The plate c is better re- 
presented by fig. 2, the parts L L being 
raised for the balls at the ends of a and H 
to work against; D is a wheel working on 
the end of the sliding rod в, and better 
represented by fig. 3; E represents one of 
the sails (of which there may be four, five, 
or six, as may appear best) open to strike 
against the air. It is composed of three 
or four rods connected by means of joints 
with the cylindrical part of the wheel p, 
as in fig. 3, and covered with cloth or 
canvass of any description ; F represents 
the sail partially shut or closed so as to 
turn round without striking the air; а 
. and H are the instruments for opening and 
shutting tbe sails; they are short rods 


.the sliding rod B. 
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with balls at each end; these balls work 
upon the raised parta of the plate c, or fig. 2. 
The rods c and н are fixed to the wheel 
D by means of raised joints as at M, M š 
J, J, are strong wires joined to the rods 
G and H with a joint, and joined also to 
the several rods which compose the sail 
by joints, so that in the position G of the 
small rod, the sails will be open to the air, 
and in H closed, or lying in a line with 
e wheel р is to be 
turned round by means ofa band or line 
passed. round it and round another wheel 
in the car. "The necessity for closing the 
sails while they take a part of their round, 
is, that they would otherwise beat all 
ways or in all directions at the same time, 
and therefore would have no effect. 
There must be a paddle of the kind above 
described on each side of the balloon, 
made either to be worked both together, 
or one at a time, as the case may require. 
[ am, your's truly, 
A FRIEND TO IMPROVEMENTS. 
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PREVENTION OF ACCIDENTS 
TO SKAITERS. 


So many schemes have been devised to 
preserve skaiters from accidents and sni- 
cide, and so little benefit has been derived 
from them, that the announcement of 
another invention for that purpose, is 
likely to create about as much interest as 
a new stamp for gingerbread, or a new 
pattern for parachutes. Frail indeed is 
the hope of success, when we contend 
against the follies of mankind; but no 
consideration will justify the relaxation 
of our utmost efforts, when the evil we 
have to combat, is in its consequences so 
afflicting, and so desolating as this per- 
verse and deplorable passion, which must 
be gratified even in the jaws of deatb. 
How many bright eyes, beaming with 
pleasure, and the etherial joy of unclouded 
hope, have been plunged into the gloom of 
hopeless grief, by oue fatal crash, turning 
the gay waters of our parks into a cruel 
and untimely grave; how many scenes of 
buoyant hilarity and thoughtless mirth 
have given place to funeral moans, and 
the shricks of despair ?—and all this deso- 
lation is to be suffered, because certain 
gentlemen think it necessary to slide about 
in pattens, and respectable females deem 
it consistent with propriety to mimick 
such anticks. All these evils might be 
avoided without inconvenience to any ra- 
tional being; and it is extremely wrong 
M & state of things should be tole- 
rated. 
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The remedy I propose, is this; let a 
certain number of fire-engines, according 
to theextent of the surface to be protected, 
be placed at convenient distances round 
the ice infested with skaiters; then, public 
notice being given, the nearest engine is 
to play upon the first intruder, and if he 
or she proceed beyond its rear, another 
engine may continue the operation, pump- 
ing without intermission till the patient 
abandons the ice. Should the ice be in- 
vaded by a large concourse of people, one 
powerful engine would, with proper ma- 
nagement, disperse several thousands ; and 
the water falling upon the ice, would 
render the surface so uneven that it would 
be unfit for skaiting. This plan was 
adopted in 1832 by M. Lobau, to quell the 
riots which were so frequent in Paris at 
that period. It was first introduced in 
the Place Vendome, where a great crowd 
was collected for the purpose of making a 
disturbance; although many thousands 
were assembled, one engine sufliced to 
clear the place in a very short time; 
* young France," caught cold, * the re- 
public" sneezed, and the mob dispersed. 
We have also the testimony of an illus- 
trious prince, His late Royal Highness 
the Duke of Kent, in favour of this me- 
thod. Previous to the great eruption of 
1793, which covered half Europe with 
demons, and all England with tax- 

therers, the little territory of Geneva, 
(which is now united in second marriage 
to the Helvetic Confederation), was an in- 
dependant, virtuous, and consequently 
happy, though somewhat turbulent re- 
public. During the residence of Prince 
Edward in this microscopic state, frequent 
broils occurred between the ** magnificent 
lords" (such was the title of the coun- 
cillors of state) and “the people" who 
inhabited the lower part of the town. 
Upon one occasion the demands of the 
people were of such a nature, that the 
magistrates resolved to show fight rather 
than accede to them; an army, fifty 
strong, was accordingly sent to reduce the 
rebellious Saint Gervais to obedience; but 
the will of a nation is mightier than the 
wrath of a ruler ; the bridge was barri- 
caded, and every preparation made for a 
determined resistence. Under these cir- 
cumstances, the fire-engines of Saint Ger- 
vais were first brought into requisition as 
instruments of war; hot soap-suds was 
prepared by patriotic dames, and supplied 
in buckets to the engines; the soldiers, 
half blinded by the soap, were soon routed, 
and the people encouraged by this success, 
proceeded to the town hall, and compelled 
the Syndic and his magnificent colleagues 
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to grant the object of their desire. Prince 
Edward so adinired the conduct of the 
Saint Gervaisans on this memorable day, 
that he exclaimed, “ If I had half a dozen 
Saint Gervais, I could go round the 
world ;” (je ferais le tour du monde). 
The “sovereign people" discussed the 
events of the day over an exira bottle of 
Beaujolais ; the Synetic read Seneca; and 
the morning sun lighted a contented and 
dutiful people to their accustomed occu- 
pations. Q. E. D. 


— — 


BIOGRAPHICAL SKETCHES. 


Dr. FARADAY. 


Tux subject of the present sketch is per- 
haps one of the most striking examples of 
what may be effected by genius and pa- 
tient industry that the present age affords. 
The effects of genius in raising, often 
from the lowest ranks of society, to situa- 
tions of wealth and influence, those who 
are so fortunate as to possess the divine 
gift, might be shown by reference to many 
individuals of the present day ; but it is 
seldom that obstacles, apparently insur- 
mountable, as those against which Faraday 
had to contend, have been so successfully 
overcome. Dr. Faraday was born in 1795, 
and is therefore now in his forty-third 
year. His father, who is stated to have 
been a poor blacksmith, apprenticed him 
at the age of nine years to a bookbinder, 
and he continued at that occupation till 
his twenty-second year. It has been said 
truly, * there is a tide in the affairs of 
men, which, taken at the flood, leads on to 
fortune;" and at this period of his life 
Faraday appears to have experienced it. 
He was one day binding some books, when 
Mr. Magrath, who is now the Secretary 
to the Athenaeum, visited the shop where 
he was at work and entered into conver- 
sation with him. The. subject of our 
sketch, though moving in a hnmble rank 
oflife, had not neglected the cultivation 
of his mind, and although not possessing 
the opportunities for obtaining scientific 
knowledge, by means of Mechanics’ Insti- 
tutions and cheap scientific works, that 
every mechanic of our own time can avail 
himself of, yet he had made himself fami- 
liar with more than one of the sciences, 
and Mr. Magarth was therefore much 
pleased by his conversation, and surprised 
to find so much valuable information ас- 
quired bv a man in his humble situation. 
But it was in chemistry in particular that 
Faraday had made the greatest. advances ; 
and Mr. Magrath, thinking no doubt that 
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talents like his should receive every en- 
couragement, presented him with a ticket 
for a course of lectures, by Sir Humphrey 
Davy, at the Royal Institution. This 
was a great era in the life of Faraday ; it 
gave a fresh stimulus to his exertions, and 
opened to him the means of acquiring & 
vast fund of information, which previously 
his poverty had entirely prevented him 
availing himself of. The lectures afforded 
him the greatest pleasure, and daily, it is 
said, might the nondescript be seen perched, 
pen in hand, and “his eyes starting out 
of his head, just over the clock, opposite 
the chair." When the course was finished, 
Faraday, as the only means of saving 
himself from the life of obscurity to which 
his humble circumstances necessarily de- 
voted him, determined to write to Sir 
Humphrey Davy, stating the full particu- 
lars of his birth, the manner in which he 
had passed his early years, and soliciting 
Davy's assistance to enable him to pursue 
those studies for which he felt the most 
passionate ardour, and to which he deter- 
mined, if possible, to devote himself. Davy, 
whose benevolence was not excelled by his 
high scientific acquirements, immediately 
made himself better acquainted with his 
history, and appointed him an assistant in 
his laboratory. After a few years, becom- 
ing more convinced of the value of his 
humble friend, he made him his secretary. 
It has been said that the greatest disco- 
very Davy ever made, was the discovery 
of Faraday ; and certainly Sir Humphrey 
appears to have been sensible that his 
talents were of no mean description, since 
on every occasion he advanced his interest 
as much as possible, and let no opportunity 
pass that could in any way contribute to 
his professional eminence. 

He took Faraday with him to the Con- 
tinent, and introduced him to many of 
the most celebrated men of the time; and 
the briliant success of his pupil must 
have been an ample reward to a man of 
the generous disposition of Davy for all 
the acts of kindness he performed. 

The discoveries of Faraday іп the science 
of electricity, have probably tended more 
to establish his fame than his acquire- 
ments of a different description, although 
we believe there are few persons better 
versed in science generally than himself. 
We trust that he will long continue to 
enjoy the honours that have lately been 
conferred on him, and assist as generously 
in forwarding the exertions of humble 
men, as his own were by his deeply-la- 
mented friend and patron, Sir Humphrey 
Davy. 
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DR. ARNOTT'S THERMOMETER 


STOVE. 


THE attention of scientific men has fre- 
quently been drawn to the very defective 
means employed in this country for warm- 
ing buildings. The obvious disadvantages 
of the stoves in common use have led to 
the construction of a variety of an im- 
proved description; but from some cause 
or other, none of them have been gene- 
rally adopted. 
years ago, expended considerable sums of 
money, and devoted much valuable time, 
to produce stoves better adapted for the 
purposes for which they are required than 
those now used. His improvements have 
been more frequently adopted than others, 
but it isimpossible, even in these stoves, 
to effect the complete combustion of the 
coal, a radical improvement was required. 
To give some idea of the waste of fuel in 


Count Rumford, some 


common stoves, we may state, on the au- 
thority of Dr. Arnott, that of the whole 
heat produced from the coals used, about 
seven-eighths ascend the chimney, and 
are absolutely wasted. The loss of heat is, 
first, the more than half, which is in the 
smoke, as it issues from the burning mass; 
secondly, that carried off by the current of 
the warmed air of the room, which is con- 
stantly entering the chimney between the 
fire and the mantel-piece, and mixing with 
the smoke:—this is estimated at nearly 
two-eighths; thirdly, it is a fact, that the 
black, or visible part of the smoke of a 
common fire, is really a part of the coal 
or wood escaping unburned. If, then, 
more than half of the heat produced be in 
the smoke, and nearly a fourth of it inthe 
warm air from the room which escapes 
with the smoke, and if about an eighth of 
the combustible pass away unburned, 
there is a loss of at least seven-eighths of 
the whole. Count Rumford estimated the 
loss at still more, namely, fourteen-fif- 
teenths. | 
The only plan of remedying this eril 
appears to be, burning the fuel in a stove 
that is not open to the atmosphere; and 
this is the principle of the German stove; 
to a certain extent. Dr. Arnott has 
brought stoves of this description to the 
highest degree of perfection; and his 
thermometer stove, which we are about to 
describe, being constructed on philosophi- 
cal principles, is probably better calcula 
to effect the complete combustion of the 
fuel than any that has ever been invented. 
His improvements, like most other grest 
improvements, have been progressive. He 
first directed his attention to the methods 
of warming dwellings by means of hot- 
water pipes; and whatever disadvantage? 
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may attend this method, it is probably the 
best that has yet been adop'ed. It oc- 
curred to him, however, that it might be 
improved upon, and the expense attending 
this plan much lessened, if, instead of hav- 
ing & quantity of pipes containing hot 
water supplied from a distant boiler, a 
vessel of water, having a fire within itself, 
were placed in each apartment. This con- 
stitutes what is termed the water-clad 
stove, and a consideration of the principle 
ou which it operates eventually to the in- 
vention of the thermometer stove. ‘ The 
object sought," says Dr. Arnott, ** was 
now clearly seen to be, merely to place in 
any apartment the required extent of me- 
tallic surface kept steadily at a tempera- 
ture not exceeding 260* of Fahrenheit. It 
evideutly was of no importance what hot 
fluid filled and warmed the vessel, whe- 
ther water, steam, oil, or air, or whether 
there were an included fire, provided that 
the temperature of the surface was main- 
tained; forthe box in any case would be 
quite close, permitting no escape of its 
contents. If, therefore, in a box of the 
required size, a fire could be placed so as 
to warm the box with perfect uniformity 
all around, while the fire itself was so 
controlled by a self-acting regulator, that 
it should burn always as fast as was re- 
quired to keep the box steadily at any de- 
desired temperature, the object sought 
would be obtained, and there would be 
many concomitant advantages of cheap- 
ness, simplicity, &c." These words have 
Bketched the thermometer stove, or self- 
regulating fire, of Dr. Arnott. Itissimply 
A box of iron containing a fire; only as 
much air is admitted by a valved opening 
in the ash pit as will just feed the com- 
bustion, and only a small corresponding 
quantity of air can pass away by the chim- 
ney; the whole box, therefore, soon be- 
comes full of hot air or smoke from the 
fire circulating in it, and rendering it 
everywhere of as uniform a temperature 
as if it were full of hot water. It is found 
that the best temperature is about 209° ; 
if higher, the air in contact with the sides 
of the stove is decomposed, and becomes 
unhealthy. The inventor states, that dur- 
ing the winter of 1826-7, his library was 
kept at a uniform temperature, between 
60° and 70°, at an expense of one penny 
per day, which was little more than the 
cost of the wood used to light an ordinary 
fire. This stove can be manufactured 
cheaply, and in any form. "The inventor 
says, “ Many persons coming into my 
room did not suspect I had a fire in the 
stove, for it was used generally as a table 
for a bookstand. It is a good cooking 
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stove, and is, therefore, the poor man's 
stove." 

We trust, as the advantages of this 
stove becomes better known, it will be 
generally adopted; consequences of no 
ordinary importance would follow. There 
would be an immense saving of coals, and 
they would consequently become cheaper. 
The atmosphere of London, as these stoves 
consume their own smoke, or rather ge- 
nerate none, would become much purer, 
and the health of the inhabitants of this 
metropolis would consequently be im- 
proved ; and, lastly, though perhaps fore- 
most in importance, the poor would be 
enabled to enjoy comforts at home— 
warmth and the convenience for cooking— 
both of which in the present day they de- 
plorably stand in need of. We may pro- 
bably have some further remarks to make 
respecting this invention at some future 
time; we consider it one of national im- 
portance, and recommend it to the serious 
consideration of our readers. 

Dr. Arnott, in his work just published 
on Warming and Ventilating, says, ** In 
London, within a few weeks, a new stove 
has been exciting curiosity, although its 
nature has not been disclosed ; and I am 
induced to notice it, because many persons 
have been confounding it with the ther- 
mometer stove, invented by myself. In 
the body of this work is described a mo- 
dification of the thermometer stove, adapt- 
ed to warm carriages, &c., or to be im- 
mersed in a bath to warm it; which modi- 
fication may be of any size, from that of 
a quart jug upwards, standing on a sup- 
port, or suspended like a lamp, with a 
small tube to carry away the smoke or 
gases of the combustion, and which will 
maintain, like the other forms of the stove, 
ап unvarying temperature of twenty-four 
hours or more, without being watched 
or touched, at an expense of a penny or 
twopence, according to the size. The 
new stove alluded to, I have heard de- 
scribed in nearly the same terms. It is 
not said of it, however, that the heat is 
uniform ; and the expense of fuel, even 
for a small one, has been estimated at a 
farthing an hour, which is much more 
than for a large thermometer stove. Then 
it is stated of it, that a stove of three or 
four feet surface is suflicient to warm an 
ordinary room, such as we know to re- 
quire sixteen or twenty feet surface of an 
ordinary iron pipe, or other vessel con- 
taining boiling water; now this can be 
true only if the temperature of the smaller 
vessel be proportionably higher ; and we 
know that a temperature in it but a little 
higher than that of boiling water, would 
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render its presence in a sitting-room in- 
sufferable, from its injuring the air which 
touched it. Then itis to be used without 
a chimney ; but evidently if there be com- 
bustion in it of any kiud, the aerial pro- 
ducts of combustion, always noxious to 
animal life, must spread in the room ; and, 
lastly, if there be no combustion in it, 
but merely a heating by ordinary chemical 
action, as when water is dropped in quick- 
lime, there will be comparatively little 
heat, and the apparatus will not be ap- 
plicable to many of the purposes of a fire. 
But to decide aright | respecting it, we 
must know what it is.” J. 8. D. 


— — 


SOCIETY FOR PROMOTING 
PRACTICAL DESIGN. 


Tue following is an account of the in- 
augural meeting, of the Society for Pro- 
moting Practical Design, and Diffusing 
a Knowledge and Love of the Arts 
among the People, held at Exeter Hall, 
January llth. 


Mn. Er»tEs, in addressing the Meeting, 
said, I shall briefly point out to you the 
outline of the objects of the Society 
to spread a knowledge of the Árts among 
the people, and to show the various modes 
of applying them to the different branches 
of trade and manufactures. "These ob- 
jects of the Society will be carried into 
effect by the following courses :— General 
—1. Geometry and Drawing. 2. Modell- 
ing. 3. Light, Shade, and Colour. 
Secondary—1. Human Figure and Anato- 
my. 2. Zoology. 3. Dotany. 4. Orna- 
ment and Heraldry. 5. Architecture. 
6. Machinery. — Technical—in which 
these courses of instruction will be speci- 
ally applied to the respective trades. 
Instruction will be imparted by means of 
evening classes, to be followed by lectures. 
A museum of casts and models of all 
kinds, and a library of the best foreign 
and English books and engravings, appli- 
cable to the pursuits of the pupils, are in 
progress. It is also proposed to open a 
Day School for females (many of whose 
pursuits are intimately connected with 
the Arts), under the superintendence of 
competent female teachers, who have 
already offered their assistance, 

I shall allude to the advantages which 
a knowledge of the Arts, systematically 
and scientifically acquired confer upon the 
manufactures of the country. I may cite 
the value which has been attached to the 
Portland vase, which, although in fact at 
one time considered inestimable, it had 
been merely for the purpose of giving a 
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name to it: the value had been set down 
at £10,000. It had been lent to the 
Trustees of the British Musenm. It was 
not admired for the material of which it 
was composed, but for the exquisiteness 
of the work with which it was ornamented. 
Mr. Wedgwood had been the first who 
attempted to imitate this gem of porcelain, 
and he could afford to furnish them at 
thirty guineas each ; and, I believe, that 
Mr. Purdon has so far improved in the 
art as to enable him to furnish them at a 
lower rate. I regret that Drawing and 
the cultivation of the Fine Arts have been 
so much neglected in this country, seeing 
the advantages they have diffused in 
foreign parts, where drawing was as cheap 
as writing. (Cheers.) 

Mr. Hyde Clark said, in the Drawing 
Classes, as in all others, no deficiency will 
be allowed of any branch of knowledge 
necessary to correct instruction; this 
Class will, in its 1st and 2nd sections, 
teach Free Drawing, with Elementary 
Geometry and Stereography ; in the 3rd 
and 4th section, the Elements of Optics, 
Perspective, and Isometrical Perspective. 

In the Colouring Class will be taught 
Optics and Perspective, with the Theorv 
of Light, Shade, and Colour, and the 
Chemistry of Colours. I regret that, in 
this country, so deficient is the knowledge 
on this subject, that we imagine the effect 
of colours to be produced only by chance, 
instead of being subjected to laws as 
settled and immutable as those of Geometry 
and Arithmetic. It is to this knowledge 
that the French owe their superiority, 
while we pay to foreign manufacturers 
the price and penalty ofour own ignorance. 

In the Machinery Class will be taught 
the Elements of Machines: and this class 
we esteem as most important, for ma- 
chinery; as it has already created the 
commercial wealth, I hope it will foster 
the artistical genius and taste of the 
nation. (Cheers. 

Of the necessity of Drawing to the 
working classes, we are convinced by our 
experience and by what we have heard 
this night; it is to them a branch of edu- 
cation as essential as reading, writing, 
and arithmetic. ( Hear.) Many a car- 
penter can draw his plan who can neither 
read nor write : and when, as I trust, the 
Museums and treasures of Art and Science 
in this country are opened to them asa 
relaxation from their physical toil, I am 
convinced that they will feel its value to 
them, as a means of carrying to their own 
homes notes and representations of what 
they have seen. 

Mr. Anthony Morton, a Member of the 
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Committee and one of the Working 
Classes, rose and said, 

Mr. Chairman and Gentlemen; I 
address this meeting as one of that class, 


Who toil at e'en, and toil at morn, 
Whose work is never thro'; 

With a coming life of weary toil 
For ever in my view. 

It is stated in the Prospectus before you, ' 
that the object of this Society is to spread 
a knowledge and love of the Arts among . 
the People and to show the various 
modes of applying them to the different 
branches of trade and manufactures ; and 
our honourable friend, Mr. W yse, has as- 
serted, that the People are determined to | 
apply the Arts to their own use. I am 
prepared, Gentlemen, to show from per- 
sonal experience, that a portion of the 
working-classes with whom I am con. 
nected are determined to carry out that 
intention ; (cheers) and to explain to 
those of my hearers, whose existence, like 
my own, is maintained by the application 
of their physical powers, that, if they will 
make the attempt with a steady and de- 
termined perseverance, they will find 
themselves able to conquer difficulties, 
which in the outset may appear insuper- 
able. ( Cheers. ) 

It is upwards of three years since, that 
two working carpenters reflected, that 
the working-classes, by joining themselves 
into small societies, would be able to es- 
tablish libraries and reading-rooms for 
their own use, with schools for the in- 
struction of their children ; the idea thus 
formed, to work they went—extending 
those views to others of their fellow- 
workmen; and in November, 1034, a 
preliminary meeting was held, at which 
it was resolved to establish a society for 
such purposes, and a committee was ap- 
pointed to draw up rules for the manage- 
ment thereof. In December, the society 
was established with thirty-six members, 
many of whom subscribe solely for the 
benefit of sending their sons to the classes. 
A small entrance-fee was proposed, with 
а proviso that the members might present 
a book or books in lieu thereof—thus we 
laid the foundation for a library, which 
now consists of nearly two hundred 
volumes. On the lst of January, 1835, 
the first lecture was delivered. At the 
commencement of our society we were 
compelled to hold our meetings in a public 
house, but in February we resolved to 
take private premises for the use of the 
society. In March we established a 
subscription library for periodicals: in 
July, evening classes for Writing, Arith- 
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metic, and Short-hand were established ; : 
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and in October, classes for Practical 
Geometry, Drawing. and Architecture. 
To encourage habits of economy, and 
extend the social advantages, it was 
resolved that a benefit society should be 
added, which, holding its meetings in a 
private house, would offer advantages to 
its members above any benefit society that 
is at present, or may hereafter, be held at 
a public house: thus equally promoting 
habits of industry, application, and tem- 
perance. ( Cheers.) On the 15th of Octo- 
ber, 1835, “The Benevolent Society of 
Carpenters and Joiners” was established, 
with eleven members of our Literary 
Institution, being members of various 
other benefit societies. From this small 
beginning we have been successful beyond 
our expectations; our present number of 
members being fifty-seven, and gradually 
increasing. During the last twelve 
months our members received benefits 
during sickness and accidents to the 
amount of nearly forty pounds. Thus, 
Gentlemen, by a system of mutual in- 
struction and assistance, have we succeeded 
in benefiting and promoting the great 
causes of education, industry, and temper- 
ance. Fellow workmen, go you, and do 
likewise. ( Cheers. ) 

Gentlemen, upon the attempt to establish 
the Society for which we are this night 
met, | was solicited to co-operate, to which 
I cordially assented. If this Society 
should be successful (as I sincerely hope 
it may), it must be by the interest which 
the working-classes take therein.( Cheers. ) 

Fellow Workmen, you must interest 
yourselves in its success: you, who live 
near enough, join the classes, and receive 
the benetit of the Lectures, the Library, 
Reading-rooms, and the Museum; and 
you who live at too great a distance, 
establish similar societies for your respec- 
tive trades and localities, corresponding 
with what I have detailed to you to night, 
and depute some from among you to at- 
tend this Society, who will be able to 
convey the knowledge they receive to 
your societies. Thus will you accomplish 
the great desideratum—the universal 
happiness of all. (Cheers. ) 

It has been stated, and 1 believe truly, 
that the workmen in other countries are 
far in advance of the English in the Arts 
of Design. . There is a system practised 
in certain trades in France, when youths 
are apprenticed ; where, by agreement in 
their indentures, they are allowed to 
attend the Schools of Design a certain 
number of times per week, so that the 
study of the manipulations of their trades, 
and of the Art of Desigu may go hand-in- 
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hand and bring both to perfection. 
(Cheers.) If the English workmen wil] 
interest themselves in the success of 
Schools of Design, they will, ere long, 
be able to make similar terms for their 
youths; when our workmen will combat 
upon equal ground the boasted superiority 
of the foreigners, and with their acknow. 
ledged perseverance and industry we need 
not fear the result. (Loud cheers.) 
Gentlemen, to prevent any mistake 
which might arise, [ wish it to be clearly 
understood, that the payments to the 
classes are, for pupils under sixteen years 
of age, half-a-crown per quarter; for 
pupils above that age, four shillings; and 
for admission to the Lectures (which will 
be of first rate quality, and delivered twice 
a week, on Tuesday and Friday evenings,) 
the Library and the Museum only, two 
shillings and sixpence per quarter; that 
is, that those workmen who do not deem 
it necessary to put themselves under a 
course of instruction in any of the classes, 
can, by the payment of half-a-crown per 
quarter, attend the Lectures, the Reading- 
room, and the Museum. ( Cheers, ) 
Fellow Workmen, there is an objection 
which I know most of ou may justly 
urge against the cultivation of the Arts 
among you, which is the number of hours 
during which you are compelled to work 
daily for the support of your families. 
As one of yourselves, after years of 
serious reflection, having joined with you 
in the various societies which we have 
deemed necessary to support what we 
esteem our just rights, I do give you my 
decided opinion, that it is by the success 
of such societies as this is intended to be, 
that we shall be able to bring machinery 


of mankind shall glow in every bosom; 
and when the benefits of religion, Morality, 
and education shall have convinced man, 
that there is a haven of peace and hap- 
piness for him, even here upon earth. 
—( Loud cheering.) 

Mr. Foggo, and several other gentlemen 
addressed the meeting, but our limits will 
not allow of our giving their speeches. 


— 


ELECTRICAL. TELEGRAPH. 
To the Editor of the Penny Mechanic. 


Srn,— Reading in the 64th number (vol. 9) 
of your valuable periodical a passage on 
an "electrical telegraph, I beg leave to 
ста а few observations on the proposed 
plan. 

I..“ has stated his plan to consist of a 
small iron pipe containing as many stout 
wires as there are letters in the alphabet 
(not mentioning figures). ` Now a metal 
Pipe of any sort offers many considers- 
tions for its disuse. In the first place, 
each wire must, at Jeast, be placed an 
inch and a half from any conducting 
matter, or the electric fluid would fly of 
at the first angle; and we do not su 
that he could or would have the pipes laid 
down in а line and on a level as the rail. 
roads. He has advised circular pieces of 
any non-conducting substance to keep the 
wires in their proper positions, which 
would hardly answer the purpose. Now 
а very large pipe would be necesssary, 
which I would propose to be properly 


placed within glass tubes and then kept 
in their places by anything. But I pro- 


labour ; and that we may thus have, like 


water; but one of the most economical.) 
properly bored. And that also the wires 
instead of terminating in nobs, should be 
attached to isoloted balls from which the 
fluid might pass off to the letters: this 
would prevent negligence, for the receiver 
must be watched night and day. I also 


many of them from a condition little 
better than that of beasts of burden. 


Gentlemen and Fellow Workmen ; if 
you are desirous to quell those heart. 
burning contentions which so frequently 
occur between the employers and the 
workmen, I appeal to you to foster and 
Support this and similar societies ; for 
thus will you advance that glorious day 
when knowledge shall cover the land, as 
the waters cover the bed of the sea ; 
(cheers) when true patriotism and the love 


answer the purpose better than an elec. 
trical machine and leyden jars; saving 
time, trouble and expense. The improve- 


faults of L. s * plan, Hoping this may 
be useful to some of your readers, 
I remain, &c., TRETA 


THE PENNY 
ON TIMBER MEASURING. 


To the Editor of the Penny Mechanic. 


Srm,—In continuing the subject of Tim- 
ber Measuring, I shall at once give the 
new approximated rules as put into my 
hands. Suppose all the mean girtings 
and measurements to be taken, and let G 
be the sum of all the girts, and п the num- 


ber of them so taken ; then will =. =m, 


be the mean girt; and the rule is 


my 


5 
area of the compensating mean girt, 
which, multiplied by 1, the given length, 
as L X A= Q, the cubic quantity required. 


x 2— m x 025 = A, the approximate 
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I must here observe, that it is impossible 
to give a direct algebraic proof of this 
rule, from the acknowledged fact of its 
being obtained by numerous trials and 
approximations, chiefly from the second 
rule, as given in Bonnycastle's Mensura- 
tion. In point of accuracy itis certainly 
much better; but again, it is much more 
laborious in practice, which it would be 
very desirable to avoid, aa that is thechief 
objection to several other very accurate 
approximated rules. As to the accuracy 
of this rule, it is sufficiently tested by 
comparing it with the two results derived 
from other methods, there appears still 
to be some difference, but so small in 
comparison to the others, that it may be 
neglected. The following are the experi- 
ments ;— 
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No. 1. No. 2. No. 3. 
GIRTS. GIRTS. GIRTS. 
1 = 38:6 1 = 38-76 1 = 285) 
2 = 38°5 9 = 36°5 2 = 28°3 
3 = 37:7 ! 8 = 37°6 3 = 28°6 
4 = 38°0} length 66°22 | 4 = 36:37 length.. 72:5 | 4 = 28-0} length .. 59:8 
5 = 37% 5 = 34°42 6 = 28°7 
6 = 173 6 = 34:00 6 = 27:0 
7 = 37:8 7 = 35°00 7 = 2755 
=—7==265'3 =G 7—252°65 = с —7)196.6 = 0 
37°9 =m. 36°0928 = т. 28°085 = m. 


And the following are the mean girts divided by 4 and 5 respectively :— 


QUARTER MEAN GIRT. 


No. ] = 9475 
2 = 9:0232 
3 = 7°02142 


ONE-FIFTH MEAN GIRT. 
No. 1 = 7°58 
2 = 7°2185 
3 = 5:617. 


And the following are the actual cubic contents, as carefully determined by im- 
mersing them in a cylindrical tube, and gauging them, &c. 


No. 1 = 7529°98 


2= 


7442°026 


3 = 3773-847 


And the following are the cubic quantities, as determined by the new rule: 


No. 1 = 7:58)? x 2— 87-9 x 025 
Multiplied by length = 


No. 2 = 7-218571)? x 2 — 360928 x “025 


Multiplied by length = 72:5 


No. 3 = 5°61714)? y 2 — 28:0857 x 025 


Multiplied by length — 598 


Cubic quantity. 


66-22 [ = 1510-9146. 


| 


{ = 3731-67. 


= 7438 556. 


The following are the cubic quantities, as computed by the common rule ;— 


: No. 1 = 
9 = 
3 = 


1:02145 


9:475)? x 60:22 = 5945 
9:02322y! x 72:5 = 5911 
2 59:8 = 2948 


фата; decimals. 
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And by subtracting each series of re- 
sults from the other, we shall be able to 
conipare them and see the difference; the 
decimals may be omitted in every case, as 
in the last, which will not materially 
affect the accuracy of the result. That 
this rule will not be commonly used I 
think is very apparent, for the compen- 
sating decimal, 0:25, renders the opera- 
tion very long ; and unless the computers 
happen to be experienced arithmeticians, 
may lead them to erroneous results; not 
but that the rule is perfectly accurate, 
but, in practice, simplicity and dispatch 
is everything. . 

But although many objections may be 
raised against this rule on that score, I 
think there are many rules much more 
accurate than the common one, and not 
one jot more tedious. "There are several 
short rules, tolerably accurate, in Hut- 
ton's and Bonnycastles Mensuration, 
worthy of notice to practical men. I am 
also well convinced that it would be little 
short of maduess in any one individual to 
attempt to carry any of these into execu- 
tion, unless very influential, and dealing 
very largely in timber, and perhaps then 
not without incurring great losses; for 
centuries have so reconciled this error, 
that nothing short of a century can ob- 
tain a hearing on the subject amongst the 
principal dealers of this description. They 
have been bullied already nearly one cen- 
tury, and will stand another before they 
will give way. Landlords and land-own- 
ers are a sharp set in looking after their 
monies; it is something surprising to me 
that they don't keep their better eye open 
to their interests in this respect as well as 
they do in their rents. 1 ат, «сс. 

Tyro Lock. 


— — 
To the Editor of the Penny Mechanic. 


Sig, — With all due defference to the 
opinions of your very talented Correspon. 
dent, Q. E. D." I beg (be it understood) 
without any presumption on my part, to 
make a few observations, and offer some 
suggestions for the perusal of your friend, 
chiefly relating to the collection of mis- 
cellaneous Scientific Questions in the Ma- 
gazine of Oct. 21. 

In speaking of the questions, by way of 
introduction, he says, 1 do not consider 
any of them very difficult, and they a// 
admit of positive and incontrovertible an- 
swers." Upon comparing this assertion 
with one or two of these questions, I am 
at a loss to find any definite answers. 
То be sure, perhaps 1 may be too thick- 
headed ; but I have done my best to find 


THE PENNY MECHANIC. 


these ‘positive and incontrovertible an- 
swers,” and, after all my cogitations, 
what result do you sup 1 arrive at? 
why, that“ Q. E. D.“ has positively been 
too positive in arriving at his conclusions; 
that he has set them down in too much 
haste, and not closely considered whether 
they do really admit of these positive an- 
swers or not. The questions that I allude 
to are 9 and 13. ‘In regard to 9, he says 
* it is stated in a foolish work lately pub- 
lished, that if there were no atmosphere, 
a person turning his back to the sun 
would be in total darkness.“ This is 
very foolish of “Q. E. D." The foolish 
work thus alluded to is Chambers' edition 
of Paley's Theology, chap. 21, art. ], 
where these words occur,—** If I had the 
power of seeing only by means of the rays 
coming directly from the sun, whenever I 
turned my back upon the luminary, I 
should find myself in darkness." And 
this question is to be **incontrovertibly " 
controverted, which “ Q. E. D." promises 
to do. Till this is done it cannot be ex- 
pected for me to say anything in contra- 
diction ; for perhaps he can do it. Paley 
evidently presupposes the non-reflective 
powers of the atmosphere to be a conse- 
quence upon which his imaginary hypo- 
thesis is framed, and upon which the sup- 
position depends for the truth. 

What, “Q. E. D." do you, а Cantab 
too, dare to rebel against one of the most 
gifted of Alma Mater's sons? Oh, no! 
this cannot; you know Paley too well to 
slight him thus. Knowest thou not that 
Shelley studied Theology, and was still 
expelled for atheism. His fertile genius 
led him beyond the bounds of truth ; ima- 
gination took the place of reality, and 
taught him more than ever dogmatic Ox- 
ford knew, and more than ever they 
wished him to know : in fact he was scep- 
tical,_-so am I; but pray do not ex 
me from the pages of yourlittle Magazine 
for thus daring to opine to s the 
liberty of opposing opposition. do not 
mean, for I am well aware that to attempt 
to oppose one of the, not least **opaque" 
of Alma's sons, I should run the risk of 8 
good drubbing: besides, I am of a very 
pacific disposition myself, and should cut 
but a sorry figure at * thrust and parry 
with “ Q. E. D." But an opinion drop 
by way of suggestion surely cannot pro- 
voke the ire, even of one of the most ire- 
ful, and much more * Q. E. D." In re- 
gard to 13, I am rather at a loss to think 
whether any one of your readers can give 
a positive and incontrovertible answer t9 
it, for I have perused many books of the 
highest authority without being able to 
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find any definite answer. To be sure, 
every author looks upon his opinion and 
answer as perfectly correct ; so that, ac- 
cording to this, they are all correct. I 
know which out of the lot I should 
choose, and I dare say that both “Q. E. D." 
and myself are of the same opinion. The 
mistaken philosophers are, no doubt, nu- 
merous; perhaps this may be something 
of a philosophers’ stone: be they what 
they may, come from where they may, 
that is a point not yet satisfactorily an- 
swered. 

I am looking forward to an able solu- 
tion of these questions by their talented 
proposer, who appears every way qualified 
for such an undertaking. Here I will 
quit this “ foolish ” subject, and step to 
something of not so much importance, 
perhaps, but more immediately interesting 
the greater part of your readers. And 
first, 1 beg to suggest to “Q. E. D." that 
such questions as he has here proposed are 
not calculated to excite any attention 
from practical mechanics, in consequence 
of their not being in any way connected 
with their interests; had they been on 
the application of mechanics to the arts, 
they would probably, ere this, all have 
been answered. Of what service are 
questions 5, 8, 9, 10, 13, 15, 18, to any 
practical man when answered? None. 
Suppose then, “ Q. E. D." you give and 
take some practical questions that may be 
applied usefully. And, in conclusion, I 
must beg of “ Q. E. D." to continue his 
excellent commentary on Mechanics, and 
hope soon to see him advanced in the 
matter; of all the branches of mathema- 
tics the definitions of none, save the Dif- 
ferential Calculus, are so imperfect and 
ambiguous as Mechanics. Perhaps “ Q. 
E. D." will undertake to explain some 
crusty definitions in the calculus. 

In regard to question 4, ] have manv 
observations to make, which will interest 
all parties. The question, as there given, 
is rather imperfect; some dimensions of 
the quill should have been given. In the 
Differential Calculus “Q. E. D." might 
explain the theory of adfected equations, 
which, like the theory of indeterminate 
co-efficients in algebra, are not explained 
in such books as are likely to fall into the 
hands of a tyro in mathematics. 

Yours, Ke. Tyro Lock. 


-a 
ELECTRICAL TELEGRAPH. 
To the Editor of the PENNY MECHANIC, 


Бтв, — 16 is so thankless a task to depre- 
ciate the ingenuity of others, that it is de- 
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sirable to avoid even the appearance of it 
as much as possible. I should not there- 
fore presume to offer any strictures on the 
communication of your ingenious corre- 
spondent L.“ in your Magazine, re- 
lating to an electrical telegraph, but that 
I hope, by so doing, to stimulate his in- 
ventive faculties, and enable him to ren- 
der the apparatus he proposes to construct 
more perfect than it otherwise will be. 

The communication of letters by post 
is so rapid and so regular in this country, 
that it appears to me there are very few 
persons who will desire that private cor. 
respondence should be carried on by 
means of the proposed telegraph. The use 
of it, if constructed and found to answer, 
will, most probably, be confined to Go- 
vernmeut and large commercial firms, to 
whom the rapid communication of news is 
of importance. I conceive, therefore, that 
there is little or no occasion for employing 
the alphabet, as proposed by * L." A few 
arbitrary characters would probably be 
found more convenient, and would reduce 
the expence of constructing the telegraph, 
besides lessening the probability of its 
getting out of order, as will be seen by 
what follows; and if private individuals 
should wish to communicate by the tele- 
graph, instead of by letter, the use of the 
characters could soon be learnt. 

This, however, is a point of minor im- 
portance, compared with the difficulty of 
keeping the wires, along which the elec- 
tric fluid is to pass, in a perfect state of 
repair. Suppose one of the 24 wires, ex- 
tending from here to Edinburgh, as pro- 
posed by L.“ to be separated at any 
part for the length of an inch or two, the 
consequence will be, that the electric cur- 
rent will not pass, and the telegraph will 
be rendered nearly useless. It will be 
rendered useless so far as regards the let- 
ter, which is affixed at the end of the 
broken wire; and omitting a letter in 
spelling à word may produce mistakes of 
great importance. We see, therefore, it 
is very desirable to have as few wires as 
possible, and hence the use of arbitrary 
characters over the alphabet. It may be 
said, perhaps, that the broken wire can 
soon be joined, and therefore the incon- 
venience will not be great. But how is it 
to be found out what part of the line the 
wire has broken, if it is to be two or three 
hundred miles long, and enclosed in a 
non-conducting case? This appears to 
me to be a difficulty of great importance, 
and one which must be provided for be- 
fore the telegraph can become the useful 
instrument anticipated by its inventor. 
The liability to accident may not be great, 
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but in a wire of such a length it appears 
impossible to provide against entirely. 
Probably “ L.” or some of your corre- 
spondents, can point out a means for 
ascertaining, at what part the wire has 
broken. I confess it appears to me a work 
of some difficulty. Probably electrome- 
ters, placed at regular distauces along the 
wires, might assist, but this can only be 
determined by experiment. 
I am, Sir, yours obediently, 
N. S. N. 


— — 
To the Editor ofthe Penny Mechanic. 


Sir, - I beg to inform your Correspondent, 
* John Miles," that his notice of propelling 
boats by means of a spiral screw running 
longitudinally through the vessel, is not 
new, for it has been tried some years ago, 
and I believe did not answer. The con- 
struction is as follows :—A spiral worm or 
screw is coiled round & shaft or cylinder, 
so that the angle of iuclination which the 
worm makes with the axis of the cylinder 
continually increases throughout its whole 
length. The action is thus, —on the pad. 
dle being made to revolve in the water, 
the commencement of the spiral blade, or 
that part of it which forms the greatest 
angle with the shaft, acts upon the water, 
and gives it an impetus or motion towards 
the back end of the paddle, thus creating 
a current in the direction of the spiral. 
If this current were to reach the succeed- 
ing or following part of the spiral paddle 
before those parts take their action upon 
the water, such following parts would 
move in or keep pace only with the cur- 
rent, and therefore meet little or no re- 
sistance from the receding water, and a 
part of the whole of their action would be 
lost. But by progressively elongating the 
pitch of the spiral, each succeeding part of 
it begins to act before it is overtaken by 
the current given to the water by the 
action of the preceding part of the spiral, 
and consequently every part meets a proper 
resistance from the water, and thereby 
gains a portion of propelling power. ‘This 
is substantially abridged from “ Parting- 
ton’s Steam Navigation,” where figures, 
&c., are given, and to which I beg to refer 
your Correspondent. It is very plain that 
such a machine is not at all adapted for 
rough seas ; it may do for smooth canals, 
but nothing more. 

And, en passant, I beg to offer a few re- 
marks upon the very notable invention of 
your Correspondent ** W. P. F." in No. 
63 of the Penny Mecbanic, who supposes 
that he can obtain & perpetual motion from 
a machine which anybody may see, at a 
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glance, he cannot obtain any motion et all. 
His machine, as in his diagram, is directly 
contrary to every principle upon which 
the syphon acts. He ought to know that 
one leg must always be longer than the 
other before it is possible to obtain агу 
motion whatever; whereas each leg of bis 
machine, in both syphons, are equal, and 
both glasses at equal elevations, which 18 
just as absurd as the other. There is & 
similar notice in one of the numbers of 
vol. I. which is much less objectionable 
than this, but both are in error as to the 
means of obtaining motion. We are cer- 
tain that neither “ inventors" ever tried 
their schemes, or else they would never 
have the temerity to send such whimsical 
nonsense to you for insertion; and we 
cannot too severely reprobate such con- 
duct, in sending schemes which they have 
never attempted to prove, and which a lit- 
tle consideration would teach the absurdity 
of their propositions. If your Correspon- 
dents want a perpetual motion, they may 
find a very near approximation in the 
floating tide mills of Holland and else- 
where, which keep in motion as long s: 
the materials endure and the ocean i 
reciprocates ; when these cease, then fare- 
well to all motion. But I fancy, without 
any bias, these do really make the nearest 
approach to perpetual motion. 

From these hasty remarks it must not 
be understood that [ wish to deter others 
from sending their inventions to your 
pages, be they ever so immature ; no, send 
them by all means, and if capable of im- 
provement let it be done by others. But 
I &m certain that no one in their senses 
would send such stuff to print as that of 
* W. P. E." And I must at the same 
time beg leave to say, that I have in no 
way alluded to the notice of your Согте- 
spondent, John Miles; that is per- 
fectly rational, and perhaps, by some yet 
unknown adaptation, may be brought to 
bear the test of practical application, &c. 

Yours, &c. Tyro Lock. 
— — 


Birmingham Railway.—Kighty miles of 
this railway is now finished, viz. from 
Birmingham to Rugby, thirty-two ; and 
from London to Stoney-Stratford, forty- 
eight. It is said that the Kilsby tunnel, 
on this line, will cost at least 400, 
The Coventry district, we hear, is 
finished. 

Hayle and Redruth Railway. The rail- 
way embankment across the valley be- 
tween Carn Brea and Redruth is “| 
nearly finished, and the carriages ` 
soon run on the whole line. West Briton. 


— 
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IODINE. 


M. CovnTois, а soda manufacturer at 
Paris, discovered iodine in 1812. In pre- 
paring carbonate of soda from the ashes 
of sea-weeds, he noticed that the metallic 
vessels were strongly corroded by the 
residual liquor ; and, on examining the 
cause, he observed that sulphuric acid 
precipitated a dark - coloured matter, 
which, on the application of heat, was 
converted into а beautiful vapour. 
Struck with its appearance, he gave some 
of the substance to M. Clement, who 
thought it was a new body, and the year 
afterwards described its principal charac- 
ters in the Royal Institute of France. 
Gay-Lussac and Davy, however, deter- 
mined its real nature, who proved that it 
was a simple non-metallic body, similar 
to chlorine. It occurs іп many mineral 
springs, in combination with potassium 
and sodium. It has been detected in the 
water of the Mediterranean, in sponges 
and the fuli class of sea-weeds. Vanque- 
lin also found it in the mineral kingdom, 
in combination with silver. 

All the iodine of commerce is procured 
from kelp (impure carbonate of soda, 
which is prepared by incinerating sea- 
weeds.) Soap-makers use kelp for the 
preparation of carbonate of soda; and the 
dark liquor remaining after that salt has 
crystallized, contains a large quantity of 
iodine, combined with sodium or potas- 
sium. Оп adding a sufficient quantity of 
sulphuric acid, hydriodic acid is first ge- 
nerated, and then decomposed. When 
the solution is boiled, the iodine sublimes, 
and may be collected in cool glass vessels. 
Dr. Ure recommends us to use an excess 
of sulphuric acid, and then add some pe- 
roxide of manganese, which will act on 
the hydriodic acid in the same way as on 
hydrochloric. At the usual temperature 
of the atmosphere it is an opaque, bluish 
black, scaly substance, with a metallic 
lustre, an acrid taste, and the odour of 
chlorine, but less pungent; stains the 
fingers brownish yellow, crystallizes in a 
rhombic octo hedrun, but sometimes in 
large rhomboidal plates. Dr. Thompson 
found its specific gravity to be 3-0844, 
which differs greatly from that of Gay- 
Lussac, who states it to be 4.948. It sub- 
limes at a heat much under 212°, fuses at 
22449, and boils at 347^. Its vapour is of 
a very rich violet colour, from which it 
owes its name. . 

Iodine is а non-conductor of electricity, 
and a negative electric. It requires for 
solution 7000 parts of water, to which it 
communicates a brownish tint: alcohol 


and ether dissolves it readily, forming deep 
reddish brown solutions. It destroys 
vegetable colours, though in a much less 
degree than chlorine, is not inflammable ; 
but under certain circumstances may be 
made to unite with oxygen. Chemists 
are unable to resolve it into more simple 
parts, and consequently it is regarded as 
an elementary body. Its chemical equi- 
valent is 126.3. It is distinguished from 
all other substances by the violet colour of 
its vapour, and by its property of uniting 
with starch, and forming a deep blue-co- 
loured compound which is insoluble in 
cold water. "This test detects the presence 
of iodine in a liquid, containing 1.450.000 
of its weight. 


CARBON. 


If wood be heated to redness in close 
vessels, so that atmospheric air can have 
no access to it, a large quantity of gaseous 
and other volatile substances is expelled, 
and a black, hard, porous matter is left, 
called charcoal. It may be procured from 
othersources. "The substance called coke, 
which remains in the retort in the process 
for making coal gas, is a peculiar kind of 
charcoal. Most animal and vegetable 
substances yield it when ignited in close 
vessels. Animal charcoal is prepared by 
making bones red hot, in a covered cru- 
cible; a black mass remains, which con- 
sists of charcoal mixed with some earthy 
salts, that may be separated by adding di- 
lute hydrochloric acid, let it stand for two 
days, then pour off the supernatant solu- 
tion, and wash frequently with distilled 
water; lastly dry it. 

Charcoal is a hard, brittle substance, a 
bad conductor of heat, but a good one of 
electricity. Insoluble in water, and very 
little affected hy the acids or alkalies. It 
possesses the power of absorbing a large 
quantity of air or other gases at common 
temperatures, and of yielding them again 
when heated. This effect cannot be at- 
tributed to chemical action, but is owing 
to its peculiar porous texture. It likewise 
absorbs the colouring and odoriferous 
principles of most animal and vegetable 
substances. Charcoal is combustible; when 
heated in the open air, it burns slowly; 
but in oxygen gas, it is very lively, and 
accompanied with the emission of sparks. 
In both cases the product is the same, viz. 
carbonic acid gas. 

Carbon is the pure, inflammable prin. 
ciple, which is the characteristic ingre- 
dient of all kinds of charcoal. Wood- 
charcoal is very impure, likewise coke. 
The diamond is carbon in a state of abso- 
lute purity. Pure carbon, the diamond, 
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is prepared by the hand of nature, crystal- 
lized in octohedrons ; it is intensely hard, 
and refracts light powerfully; a circum- 
stance which suggested to the illustrious 
Newton its combustible nature. When 
submitted to a high temperature in oxy- 
gen gas, it is entirely consumed, and car- 
bonic acid gas formed. Its chemical equi- 
valent is 6. Lavosier first proved it to 
contain carbon by throwing the sun's 
rays, concentrated by a powerful lens, 
upon a diamond contained in a vessel of 
oxygen gas. The diamond was consumed, 
oxygen -disappeared, and carbonic acid 
was generated. 


NITROGEN. 


We are indebted to the late Dr. Ruth- 
erford, of Edinburgh, for the first account 
of this gas in the year 1772. Lavoisier 
and Scheel, in 1775, discovered that it was 
one of the constituents of the atmosphere. 
Lavoisier called it azote, because it could 
not support respiration ; but since it pos- 
sesses this quality in common with many 
other gaseous bodies, it has received the 
appellation of nitrogen, from the fact that 
it is an essential ingredient of nitric acid. 

Nitrogen may be obtained most conve- 
niently by burning phosphorus in a jar, 
full of air, inverted over water. The 
strong affinity which exists between phos- 
phorus and oxygen, enables the former to 
burn until the latter is consumed. The 
metaphosphoric acid which is formed is 
rapidly absorbed by the water; the nitro- 
gen gas contains a small quantity of car- 
bonic acid and vapour of phosphorus, 
which may be got rid of by shaking it 
briskly with a solution of potash: The 
most economical process is to expose a 
mixture of fresh muscle and nitric acid to 
а moderate temperature. Effervescence 
ensues, owing to the escape of gas, which 
is nitrogen mixed with a little carbonic 
acid. This may be removed by agitation 
in lime water. This gas when pure is 
colourless, having neither taste nor smell. 
It does not possess any acid properties, is 
not a supporter of combustion, nor inflam- 
mable like hydrogen, though it may be 
made to unite with oxygen. Its specific 
gravity is about 0.9722. Water absorbs 
about one and a half per cent. of it. Its 
chemical equivalent is 14. 


CYANOGEN. 


Cyanogen gas was discovered in 1815 by 
Gay-Lussac. It is prepared by heating 
bicyanide of mercury, dried, in a glass re- 
tort. This bicyanide is composed of one 
equivalent of mercury, and two of cyano- 
gen. Оп the application of heat it is re- 
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solved into its elements, the mercury is 
sublimed, and the cyanogen passes over in 
the form of gas. 

Cyanogen gas is colourless, has a strong 
pungent and peculiar odour, is one of 
those gases which Dr. Faraday has suc- 
ceeded in condensing into a liquid. It is 
inflammable, and burns with a beautiful 
purple-coloured flame; does not support 
combustion. Cyanogen is a bicarburet of 
nitrogen, i. e. composed of two equivalents 
of carbon, and one of nitrogen. It was 
called cyanogen by Gay-Lussac, because it 
is the principal ingredient of Prussian 
blue. 

Clitheroe. Jas. Тномгзон, JUN. 
— ШЕ. ыя» 


ON GOLD. 


бів,--Ав everybody is very anxious to 
possess gold, it may be probable that a 
short account of the method of obtaining 
this valuable metal may not prove unin- 
teresting to your readers. f shall more 
particularly describe the Virginian gold 
districts of America, where of late an ex- 
tensive field has been opened to mining 
enterprise. The hills in the gold districts 
of Virginia are generally not very higb, 
say from 150 to 200 feet, and exhibit but 
few precipitous faces, except on the rivers. 
The talcose, chloritic, and schistose rocks, 
when exposed to the usual action of the 
ordinary atmosphere disintegrate, and the 
results are occasional beds of plastic clay, 
from which bricks can be made; I beg 
the geological student to pay attention to 
the above remarks, as it wil be subse- 
quently found of considerable importance 
and utility. The rocks that shew them- 
selves on this tract, and throughout the 
gold region of Virginia, are talcose and 
chloritic shales, they have all a general 
direction from about south-west to north- 
east; they are highly inclined, deviating 
from the perpendicular only about ten 
degrees, the prevailing dip is eastward. 
I further beg the student to com this 
and the above, and also Lyell's and Phil. 
lips's geology on the primary strata, and 
judge for himself whether, generally, 
aqueous or igneous agency is the most 
probable in accounting for the deposition 
of the upper of the primary rocks or 
shales; this is a fertile field for the due 
exercise of a lively imagination. The 
latter of the. preceding remarks display 
evidently the emptive action of igneous 
agency in upheaving the stratification to 
the extent there mentioned ; it is scarcely 
possible, I think, for aqueous agency to 
have produced such intense effects, 


THE CHEMIST. 


The talcose state is here generally a 
rock which divides into long thin lamina 
with a silk-like lustre, having that usual 
unctuous and talcose touch that charac- 
terises magnesian rocks. It is of easy 
disintegration at the surface of the earth, 
under which circumstance, it assumes a 
brick red colour; and beneath the surface, 
where the humidity is not driven off by 
the action of the sun's rays, it is tena- 
cious and clayey. At still greater depths 
it is less disintegrated and is of a greyish 
green hue. When silicious matter pre- 
dominates, the rock becomes harder, and 
frequently so as to give sparks with steel. 
This class of rock varies at every step; 
chlorite becoming abundant, the rock be- 
comes green; ferruginous matter, in 
greater or less abundance, gives a variety 
of red tinges when sufficiently near the 
surface to be acted upon. Іп the space 
but of a few yards, a multiplicity of co- 
lours are exhibited, the earthy character 
of the rock remaining the same. In the 
majority of cases these talcose slates may 
be worked with pick and spade. At times 
the rock loses somewhat of its schistose 
structure, and becomes petro silicious, 
when it requires blasting to be worked. 
These rocks sometimes pass into steachistes 
with amranthus; at other times they as- 
sume а serpentine appearance, and pass 
into a well-characterised jade, out of 
which the Aborigines formed their arrow 
and spear heads. Masses of milky and 
ferruginous quartz are scattered over the 
surface, and the land is traversed by 
auriferous veins. Fragments of several 
of these display the gold visible to the 
eye, from other veins no gold can be ex- 
tracted ; these last are therefore called 
barren veins. The veins of auriferous 
quartz follow the general direction of the 
rocks running parallel to the blue ridge 
and Alleghany Mountains, their direction 
being about south-east and north-west. 

These veins appear to be of the nature 
of those termed by the German *'leigende 
stick," or in other words, are considered 
to be contemporaneous with the forma- 
tions in which they are found to exist ; 
being parallel to the stratification, and 
having no other walls than those of the 
rocks between the layers of which they 
have their course. The dip of those veins, 
in all cases, accords with the inclination 
of the enclosing rocks. 

The different mineral substances which 
are observed in these quartz veins, are 
native gold, sulphuret of iron containing 
gold, hydrate of the peroxide of iron, also 
containing gold, specular oxide of iron, 


milky and dusty quartz, quartz hyalin, 
cyanite, &c. 
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The gold is found disseminated in dif- 
ferent sized particles, sometimes so fine 
as not to be visible to the naked eve, but 
which can be obtained by the usual pro- 
cess of amalgamation, the means of doing 
which 1 may perhaps describe in another 
paper. The quartz in these different 
veins has a general resemblance; it is 
sometimes white or blue white, rose co- 
loured, massive, and containing more or 
less of the auriferous sulphuret of iron, 
the latter substance is often wanting, 
leaving in its former position a portion of 
the hydrate of the peroxide of iron, which 
falls occasionally, and sometimes ore ap- 
pears in the pseudo-morphous cavities 
once occupied by the pyrites. Portions 
of this quartz are fusible, and like a 
sponge, traversed in every direction with 
vacuities or cells, once filled with the 
auriferous sulphuret of iron, which has 
long since disappeared, leaving the inde- 
composable quartz with a rugged dirty 
structure, and having a thin coating of 
gold lining the facits of these cells, and 
particles of the same metal of various 
sizes. This accidental appearance of the 
quartz is often called honeycomb, or cel. 
lular quartz, and is always regarded as a 
good indicator of gold. Crystals of the 
specular oxide of iron are found associated 
with the auriferous quartz. Most of the 
veins are composed of masses of quartz, 
very much interspersed with the pyritical 
cubes of auriferous iron, and also a great 
variety of cellular quartz, out of which 
the cubes of the pyrites have long since 
been decomposed, and have vanished by 
some recent process of nature, as if the 
decomposed iron had been converted into 
a fluid and filtered through the mass, co- 
louring with iron the talcose slate walls 
of the vein; indeed, all the ferruginous 
quartz appears coloured by this filtered 
iron. One circumstance remains to be 
noticed. Strictly speaking, these veins 
so called, are rather distinctly stratified 
contemporaneous masses, coextensive with, 
parallel, and continuous with the whole 
series with which they alternate uni- 
formly, with much apparent diminution 
in their average thickness, however they 
may differ in their metalliferous cbarac- 
ter, as they extend many miles ; and, as 
already stated, conform to the Alleghany 
Mountains. 

I have already observed that these veins 
and lodes are nearly perpendicular, which 
is something very remarkable in these 
primary rocks, displaying evidently traces 
of immense eruptive violence, so much 
so, that supposing it to have been occa- 
sioned by igneous agency (which is the 
most probable case), these veins must 
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sion at some time. 


Түно Lock. 


— 


INSTITUTIONS. 


LECTURES DURING THE WEEK. 


The Meteorological Society, Mechanics’ Institution, 
olborn.— March 13, (An. 


Southampton Buildings, 
niversary Meeting). 


Tower-street Mutual Instruction Society, 16, Great 
ull, esq., on Astro. 


Tower-street.— Feb. 26, W D. Sa 
поту, 


Southwark | Literary Society 
Serle, Esq., оп Shakspearian Readings.. 


— р —— 
QUERIES. 
To the Editor of the Penny Mechanic. 


бін,--Сап any of your intelligent Readers favour 
me with the best and briefest definition of the term 
“ perpetual motion.” — Also the cheapest and simplest 


method of making chrome yellow for paint," 
Yours, &c. 
DE&RFLA KRALC. 


Tracing Paper. Sin, —I have made the foregoing 
after the receipt given, but it is a considerable time 
drying, and when apparently so, on the paper being 
put together sticks; added to which, the strength of 
the oil (smell) is offensive, and does not evaporate 
but continues, Perhaps the intelligent Correspon. 
dent will advise what can be done to counteract the 
с сопе odor, and promote the quicker drying of the 


paper 
Sir, — Will 


INQUISITOR, 


able; by varnishing or any other means? 
Tno. INLAND. 


[See Penny Mechanic, Nos. 45, 531 


Sir.— Can any of your numerous Co ndents 
inform me what colours will produce the following 
tints for architectural drawings: viz. red and grey 
brick work; stone work; compo; glass; mahogany 
and wainscot ? 

G. T. M. 


Sir,—I should feel greatly obliged to any of your 
Correspondents who could inform me the best me- 
thod of making the balls for roman candles; the blue 
balls I mean, such as we see on Summers' evenings at 
the different places of amusement. 

Also of the best manner of joinIng the gores of 
paper balloons, not the cement for sticking them 
together, as that I well know: but there is a method 
of joining them together very quickly, which I am 
not acquainted with. J. E. Gopparp. 


Sir,— What is the price of a small Leyden phial, 
and where can It be bought ? or if any of your Cor. 
respondents have one to dispose of, what price ?— 

What will be the price of the plate glass wheel" 
of the “cheap electrical apparatus," mentioned in 
No. 48, and how large must it be ? 

Also, what price tin foil is per foot. 

Yours obliged, K. T. Y. 

ГА Leyden phial can be bought at Palmer's, New. 
gate Street, for 3s. 6d — Tin foil 3d. per oz.) 


Sir, — You will oblige me bv inserting the following 
in your valuable magazine: Which is the most simple 
method of making a gasometer P 

Also, whether a vessel made of glass or lead is the 


.— Feb. 98, T. J. 


u have the goodness to inform me 
the method о rendering the surface of prints wash. 
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have been projected with immense force, 
or otherwise settled vertically through 
the mass whilst in a state of complete fu. 
sion, by their superior gravity. I think 
it is beyond doubt, but that the primary 
rocks have all, more or less, been acted 
on by an intense igneous agency, and that 
they have been in a complete state of fu- 


best for making hydrogen gas in ? — Whether common 

lime is used for the oxy-hydrogen microscope? and 

also if there is any danger in making the ae 5м? 
LANCUS, 


ma 


ANSWERS TO QUERIES. 


Sra,—Observing in a late Number of your useful 
Publication, an enquiry for the proper method df 
combining “ essence of lemon with water," I beg to 
state that it may be done simply by rubbing down, or 
triturating in a marble, or composition mortar (such 
as are commonly used by druggists) a few drops, say 
from twenty to thirty of the essence with a little loaf. 
sugar, or about a table spoonful of magnesia will 
answer the purpose; and after thoroughly mixing the 
essence with the sugar or magnesia, add at intervals, 
(stirring aſter each addition) a pint of distilled, ot 
clear soft water; then filter through the common 
filtering paper, which may be obtained at any drug- 
gists, DerrLa KARALC. 

Sir,—A Correspondent asks where the bottle was 
cast. I do not exactly know, but very probably at 
the Star Foundry, Great Dover Street. The bottle 
of course was not cut in half. Half was moulded in 
the upper and half in the lower box, and a core in. 
serted before the boxes were pinned together. The 
one I spcak of was cast twelve or fifteen months ago, 
when iron was much cheaper than it is now, so that 
the necessary allowance must now be made, say fifty 
per cent. C. D. T. 


Plate Powder, Sir, is Venetian red, or red oxide 
of iron finely powdered. Prepared by adding a solu. 
tion of potash or pearlash to a solution of suiphate of 
iron (green vitriol), and then drying and igniting the 
precipitate, C. D. T., 

Sir, — In answer to your Correspondent “J Е’ 
I beg leave to inform him that diluted sulphuric acid: 
well and frequently rubbed into the pores of the hand 
particularly if mixed with a small quantity of soap 
will protect the hand from fire. Cloth stecped in à 
strong solution of alum will resist combu:tion, and 
by frequently singing or compressing the hand: but 
the best of all is a few fibres of amianthus worked in 
cotton cloth, &c. at some distance (say a quarter of 
an inch) from each other, or imbedded in a calcareous 
paste, will have the desired effect. 

Yours, &c. 
Turta. 


— 
TO CORRESPONDENTS. 


J. B. А. We know of no channel through which he 
„„ а patent without money; and it 
must . Mf, however, he 
will entrust us with an outline qf his plan, and tec 
find a sufficient degree of ingenuity and originality 
tn it to merit tc notice, the attention of the 
wealthy and mechanical portion of our readers 
shall be called to tt, by an appeal, tm oer Magazine. 

E. S. must also be content tn his station, enti? the 
Patent Laws are remodelled.-L9nd. The engine he 
mentions would be qf no «se to him. 

A Subscriber. We have heard that several persons 
have had their eyesight injured, in passing through 
railway tunnels, in cons Qf the «usc qf coke. 
In our opinion the legislature ought not to sanctum 
tunnelling, unless an open cutting could be made 
every quarter of a mile. Shafts are of but title 
use, cither as a means of giving light, or in acting 
as ventilators. 

Mr. Thomas has left a letter at our Qffice for Mr. Ma. 
thewa, which he can have by calling on us. 

Remp C. D. Thomas — W. Н. W—n.—Z. Wigo. 
V 9 &c. 


London: Printed at the Holloway Prees, by D. A. 
Doupsxzy ; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell-steet, Strand; and may be had of all 
Booksellers. ! 
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RECISTER THERMOMETERS. 


FIG. IV. 
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ON THE NATURE AND PROPER- 


TIES OF STEAM. 
NO. v. 


VIS VAPORIS. 


Тик Franklin Institute, while experi- 
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perature and corresponding pressure of 
steam, given in the following table. To 
which is also added that of the French 
Academy. The Franklin Institute being 
lower, as regards the temperature necessary 
to produce steam of any given pressure, 


menting on the causes of steam-boiler ex- | than the French. On account of the great 
plosions, deduced froin actual experiment | difference they repeated their experiments, 


the following results, relating to the tem- 


but found them to be correct. 


^re i i . а Pressure ir Franklin French 2 
1 йа гаш дол ои Atmosph. | Institute. | Academy. Pillerence: 
6 315:5 320-4 4:9 
1} 64 321 
2 250:5 5 7 326 331:7 57 
24 75 331 
3 275-2 2 8 336 342-0 6: 
34 8% 340-5 
4 293% 2:2 9 345 350-8 9:8 
44 9} 349 
5 300:6 4:3 10 352˙5 358˙9 6:4 
91 


As steam, by condensation, suffers a very 
great diminution of volume, it is an effi- 
cient means of producing a partial vacuum, 
without the application of mechanical 
force. And this is the principle of all low 
pressure engines, whether atmospheric, 
single or double. For as a cubical inch 
of water expands into a cubic foot of 
steam at 2125 so conversely, by condensa- 
tion, it will be reduced to its original vo- 


lume. And if this condensation take place 
in a closed vessel, a vacuum (imperfect of 
course) will be produced, and the atmos- 
phere will press against the sides of the 
vessel with a force of fifteen pounds per 
square inch, supposing the vacuum per- 
fect; but from imperfection in this re- 
spect, friction, uncondensed steam, &c. it 
is considerably reduced. 
C. D. T. 


— iE 


IMPROVED THERMOMETER, 


Showing the state of the Temperature, at 
any hour of the night without the aid 
of Artificial Light. 


To the Editor of the Penny Mechanic. 


Sin, — This beautiful and elegant instru- 
ment has many advantages over the com- 
mon mercurial thermometer, especially in 
making nocturnal observations. 

It differs from the common mercurial 
thermometer in having a narrow streak of 
white enamel in the curve of the thermo- 
meter, immediately behind the bore, which 
serves as a reflecter to the quicksilver 
within. The figures on the graduated 
scale are of pearl, which is placed upon a 
black ground, as ebony, or other hard 
substance, and thus become distinctly visi- 
ble; and the true state of the temperature 


may be accurately read off without the: 


| 


aid of lamp or candle, at any hour of the 
darkest night. 

The materials of which this instrument, 
and the scales are constructed, possess this 
great advantage, they will neither oxydize 
nor corrode. ‘This instrument may be 
seen at the inventor's, Mr. R. C. Wood's, 
Meteorological Instrument Maker, No. 47, 
Hatton Garden. 

It was exhibited at the Meteorological 
Society on Tuesday evening, the 13th inst. 
before a numerous and highly-respectable 
audience. Many gentlemen tried it, by 
placing it in the darkest parts of the room, 
and all agreed, that, the darker the place of 
observation, the more distinctly was the 
temperature read off. M. H. W. 


ane ..— 


ON COMBUSTION. 


Sin, — In your last Number, I perused ап 
article, the writer of which endeavours w 


THE PENNY MECHANIC. 


prove, “ that placing the poker across the 
fire, does not in reality accelerate the com- 
bustion, but that we only imagine such 
effect to be the case." He further ob- 
serves, The idea of a cold bar of iron 
imparting to the coals an aptness for com- 
bustion, cannot I think be entertained ; 
neither can it promote the current of air 
through the fire, so long as it remains 
colder than the surrounding air; but will, 
on the contrary, retard the ascending 
column, by absorbing its heat, aud con- 
sequently condensing it.” 

Has your Correspondent never re- 
marked, that if a pole be thrust into the 
ground, at a moderate distance from a 
climbing plant, the plant directs its course 
towards the pole, luvs hold of it, and rises 
to its natural height. Again, а small 
plant placed under the shade of a larger 
ene, is unhealthily drawn up bevond its 
strengtb. And again, if the hand be 
placed over a candle whilst burning, at a 
moderate elevation above the flame, it 
immediately shoots up towards the hand. 
With deference to your Correspondent I 
would submit, that the fire being drawn 
up by a bar of iron placed over it, is not 
more wonderful than the flame being 
drawn towards the hand, or the plant to- 
wards the pole, and there are few, if any 
individuals, who have not had ocular 
proof that such is the case. 

Are we to reject, as fallacious, all phe- 
nomena, for which we cannot account ? 
Certainly not,—so doing, would (in other 
words) be saying, that science has arrived 
at its climax, and that every discovery 
which can be made, has been made. Such 
is well known not to be the case; conti- 
nual additions are happily being made to 
our stock of scientific, and usetul know- 
ledge, (and not a few by those whose de- 
pressed situatious in life have deprived 
them of the benefits of education). Na— 
tural philosophy is still, and always will 
be, in its infancy ; weare truly told by the 
poet :— 

„There's no perfection here below.“ 


Nor is there. Successive discoveries in 
physics may solve these enigmas. In the 
meantime I must beg to state, that I do 
not consider the fact, “that placing the 
poker across the fire assists combustion," 
at all invalided by the attempted expla- 
nation of your talented Correspondent ; 
and I can scarcely believe that there is 
another person in Great Britain, besides 
himself, who ever doubted the circum- 
stance. I am, Sir, 
Your obedient servant, 


VANDERKISTE, JUNR. 
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LECTURE 


ON 
MECHANICAL AGENTS. 


BY DR. LARDNER. 


Ом the 23rd instant Dr. Lardner delivered 
a lecture on mechanical agents, at the 
Mechanics’ Institution, Southampton- 
buildings, the substance of which was as 
follows :— 

The subject to which he called the at- 
tention of the audience was heat. This is 
a very powerful and universal mechanical 
agent, an agent, indeed, far surpassing any 
other in the great and splendid effects 
which it produces; it is the main source 
of the greatest power that is known in the 
present day; its powers and effects are to 
be witnessed everywhere. To the arts 
and sciences it is a source of power as in- 
dispensible as it is invaluable; it is, iu 
short, an almost infinite power. The ge- 
ral properties upon which heat acts, is by 
expansion or increase of volume, and, in 
some contrary instances, by contraction, 
but in most practical applications it is by 
expansion. Suppose that we have a bar 
of iron of known dimensions, and heat is 
applied to this, it will soon be seen that 
the mechanical action of the heat will in- 
crease the length and depth of the bar, und 
consequently increase its volume, and this 
expansion is almost irresistible; for if we 
place the old bar between two fixed objects, 
sufficiently strong to resist the longitudi- 
nal expansion of the bar, the bar will either 
break or bend; but since it expands in 
breadth and depth, this will materially 
resist it and keep it from bending, the 
consequence is the bar will fracture. An- 
other common illustration that he advanced 
was, that of fastening on the iron rim or 
tire of a wheel; it is commonly known, 
that in this the rim is made rather less 
than the circumference of the wheel which 
it is to go on; the rim is then made 
red hot, which, as already stated, consider- 
ably enlarges the circumference of the rim, 
so much so, that when red hot it is pro- 
bably as much too large as it was before 
too small; it is now put on the wheel, 
and suddenly cooled by throwing water 
upon it, which contracts the iron to the 
sume size that it was before it was heated, 
and, thus contracting, it binds the wheel 
with an irresistible force, much stronger 
than could ever be obtained by any other 
method. In the East, the natives use it as 
a mechanical agent in the stone quarries; 
and the most splendid effects ure produced 
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by it in the application about to be detailed: 
when they want to quarrie or obtain a 
block of stone of remarkable size, they 
proceed as follows: — They clear the su- 
perstratum or soil from the rock, and lay 
its upper surface completely bare; they 
then mark out the size of the block re- 
quired, and on these marks they chip out 
a small channel, in which they put ignited 
charcoal, or any other combustible sub- 
stance, of course the more heat they can 
obtain the better; they continue this fire 
till the rock becomes tolerably hot, and to 
a considerable depth under the channel 
thus marked out ; when they imagine it 
to be sufficiently hot, they sweep off the 
ashes and cool it as rapidly as they can; 
the sudden contraction rends the rock 
along the channels thus marked out, and 
by this method they can obtain blocks of 
almost any dimension. This is a very fine 
illustration of the gigantic powers of this 
agent. "These properties of alternate ex- 
pansion and contraction have been taken 
advantage of in a still more extraordinary 
way; the walls of a large building in 
France, the Abbey of St. Martin, were giv- 
ing way, or being forced from the perpen- 
dicular by the pressure of the roof, and the 
expansion of iron was applied to restore 
the walls to their perpendicular position 
again. Holes were bored in the walls at 
different intervals, directly opposite to each 
other, and through these holes long bars 
of iron were passed and screwed by plates 
in the usual way on the outside of the 
wall as tight as any mechanical force 
could screw them; this done, a row of 
lamps was placed under every other bar, 
and thus one half of the number of bars 
became red hot, and consequently expand- 
ed, and the plates that were screwed tight 
to the wall when cold, were now forced 
from the wall by the expansive agency of 
the heat; they were again screwed tight to 
the wall, and the lamps removed. The 
bars, of course, contracted, drawing by 
their contractile force the walls more per- 
pendicularly; the other bars were now 
heated, aud the same process of heating 
and cooling alternately continued, till the 
walls were raised to their perpendicular. 
These walls are now standing safe and 
sound, and, strange enough, the building 
has been converted into a Mechanics’ In- 
stitute, as if to commemorate the event. 
‘The next was the application of heat to 
the manufacturing and dressing of fine 
cloths, laces, net-work, &c. ‘This, at first 
Light, would appear as paradoxical as it is 
astonishing ; the finest cloth, and net-work 
of the most delicate texture, are actually 
made to pass over a red hot iron. One 
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would certainly imagine, that the net. 
work would either be singed or completely 
burnt, but this is altogether a matter of 
time, the process is this:— when the net- 
work, &c., quits the twisting or weaving 
machine, it is rough, and every individual 
thread is surrounded by a rough coating 
of fine filaments, something like the fine 
under down of small feathers, which must 
be cleared off ; for this purpose the manu- 
facturers have recourse to fire. The net 
is wound from one reel on to another, and 
in thus being wound, touches the cylinder 
also revolving at a great velocity, and the 
filaments coming into contact with the hot 
cylinder, are singed off, whilst the threads 
themselves are not touched ; all this is a 
matter of (ime. If the lace or cylinder 
moved too slow, the lace would be burnt, 
and, on the contrary, if they moved with 
too great a velocity, the lace would be 
altogether untouched, and the filaments 
not burnt at all; so, like everything else, 
it is confined to a certain limited range of 
action, aud if this limited range is exceed- 
ed in any case, either by too great or too 
slow a velocity, the desired effects are not 
produced ; but since the invention of gas, 
and the admirable improvements it has un- 
dergone, this has been introduced, and 
used iustead of the red hot cylinder, the 
net-work is now passed at a great velocity 
through a flame of gas, and thisis found to 
answer much better than the hot cvlinder. 
This case, like the former, is limited ; it 
may be either too slow or too rapid, to 
produce the desired effects. Another ex- 
ample of time may be advanced in the 
bursting of a gun; if in loading a gun the 
wadding does not touch the powder, there 
is always more or less a liability to burst; 
suppose that instead of lying closely on 
the powder, it remains near the mouth, or 
in the middle of the gun, then, when the 
gun is discharged, it will require time for 
the expansive agency of the explosion to 
reach the wadding, and this time may 
probably be greater than the time neces- 
sary for the effect of the explosion to shat- 
ter the barrel; if this is the case, the gun 
will invariably be shattered, but if the 
barrel is so strong as to require a greater 
time of action, the gun will not burst ; 
and the same may be said in firing a can- 
dle through a deal board ; if it requires а 
greater time for the explosive projectile 
force to break the board than it does to 
break the candle, the latter will not be 
broken, but actually pass through the 
board, and vice versa. Upon the same 
principle of time, the Doctor proceeded to 
explain the theory of the bursting of 
steam boilers. Boilers have burst when 
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the steam-valve has oeen open, because it 
required a less time for the action of the 
force to burst the boiler, than to force itself 
through the safety valve aperture. If the 
time of bursting the boiler had been equal 
to the time necessary for forcing itself 
through the aperture, the boiler would 
not have been burst, but only strained; if, 
again, the time of forcing itself through 
the aperture had been less than the time 
necessary to burst the boiler, no explosion 
could have takeu place, for the steam 
would have had sufficient time to escape, 
so that these things are entirely a matter 
of time. 

The lecturer also advanced the following 
experiment as illustrative of the necessity 
of allowing time for all things, of course 
more particularly alluding to the effects 
produced by mechanical agents. Whatever 
the agents may be, and howsoever the 
power may be applied, for it must be ob- 
vious that every effect is produced by the 
action of a corresponding cause, and that 
this cause could not produce its effects 
without allowing, we may say, for the 
concentration of the cause that produces 
the effect: he said, that being in Scot- 
land in company with a Mr. Russel, who 
is well known to the scientific world by 
his Reports to the British Association on 
canal navigation, they were performing an 
experiment to ascertain whether it was 
possible to increase the ordinary rate of 
travelling on canals from four to twelve or 
fourteen miles, and also to judge of the ac- 
tion of the water on the boat during the 
experiment; for this purpose a light boat 
was made of iron plates, attached to trans- 
verse ribs; so light were the materials 
made, that they were obliged to remain 
stil] on the seats, lest they should break 
through. In the middle of the boat a 
round hole was made, and a glass tube 
inserted; and, as a matter o. course, by 
the law of statics, the water rose when the 
boat was at iest to the same altitude in 
the glass as it stood ou the outside of the 
boat; а rope was now attached to the 
boat, and the boat drawn by aswift horse; 
at first they observed but very little va- 
riation in the altitude of the water in the 
glass tube, but as the horse gained his 
speed, it was distinctly plain that the 
water was falling, and this with more ra- 
pidity, till at length the horse got to the 
rate of sixteen miles per hour, when the 
water entirely disappeared from the tube! 
What, then, is the conclusion at which 
they or anyone else would arrive at? 
Certainly that the boat was not in the 
уа г at ail, but actually gliding on its 
surface like a skater on the surface of ice. 
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Now this fact must be undoubted, for, by 
statical laws, water will always find its 
level, and, consequently by this, the water 
in the tube would be an exact gauge, not 
of the velocity, but of the depth to which 
the boat had sunk in the water. "The lec- 
turer then proceeded to show that this was 
entirely a matter of time, like all the rest. 
Now, said he, when the boat was at rest, 
it sunk the deepest, because then, it had 
sufficient time to sink; but when any mo- 
tion was given to the boat, part of this 
time was diminished, and consequently, 
at every successive step, it has less time to 
sink. He then said, that if the boat could 
pass over its whole length in two seconds 
it would sink but so much; but if it could 
pass over its own length in one second, it 
would then not sink so much by one- 
half; if it could pass over its whole length 
in one-fifth or one-tenth of a second, it 
would then only sink one-fifth or one- 
tenth of the first depth. He therefore - 
arrived at the conclusion that the boat 
had not time to sink, and that when it 
was at its highest velocity it did not sink 
at all, but glided on the surface; and at 
the same time that the velocity of the boat 
increased, as a matter of course, according 
to the above, the resistance must diminish, 
perhaps in the same ratio. That this is 
the case is readily proved, first by the elas- 
ticity of the rope, by which the horse drew 
the boat; for, manifestly, when the resist- 
ance is the greatest, the force of traction 
to overcome this resistance must be the 
greatest; and thence, between these, when 
the pull is the hardest, the rope will be 
most strained, and therefore the tightest. 
Secondly, itis well known that the greater 
the velocity of a horse, the less his force 
of traction; for that power which at a 
slow rate was employed in propelling the 
boat, is now employed at a greater rate in 
propelling himself, and maintaining his 
velocity. 
( To be continued. ) 
— — 

Ancient Eelipse.— Ап account was lately 
read at the Royal Astronomical Society of 
some computations agreeing with the time 
of an eclipse of the sun observed in China, 
Oct. 13, no less than 2, 128 years before 
Christ, or nearly 4,000 years since. The 
time of the greatest obscuration has been 
computed by Mr. Rothman to be from the 
solar tables of Delambre and the lunar 
elements of Damoiseau, to have happened 
at 8' 47" past noon, with 103 digits 
eclipsed, according entirely with the indi- 
cations of the Chinese chronicles. For 
not predicting this eclipse, the two astro- 
nomers, Ho and Hi, were put to death. 
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MODE OF COLLECTING GASES 
THAT ARE ABSORBED. 


(See Figs. r. 11. front page.) 

Tne following is the mode of collecting 
gases that are absorbable by water, with- 
out the aid of a mercurial trough : — As 
the use of a mercurial trough is both in- 
convenient and expensive, there is an easy 
mode of preparing gases without having 
recourse to any trough, merely by the 
displacement of the air of the vessels in 
which they are to be collected, provided 
they are not very noxious. Fig. 1, 4, the 
retort containing the mixtures for prepar- 
ing the gas, has a bent tube B, adapted to 
it with a bulb at c, tocollect any moisture 
that may be condensed. The tube passed 
through the mouth of the bottle D, is 
made to terminate near the bottom. If 
the gas be heavier than air, the mouth of 
the bottle must be kept up as represented 
in Fig. 1, so that as it escapes at the bottom, 
it may gradually push out the lighter air 
above it. If lighter, the apparatus must 
be adjusted as Fig. 2, with the mouth of 
the bottle below, so that the gas may force 
down the heavier air. In this way, by car- 
rving on the process for some time, though 
a good deal of the gas escapes, vet the re- 
ceiver may be very nearly filled with it, 
and it is sufficiently pure for many pur- 
poses, as for merely showing the general 
properties. J. R. Warts, M.D. 


— 


IMPROVED APPARATUS ron PASS. 
ING GASES THROUGH LIQUIDS. 
(See Fig. тїї. front page.) 

To the Editor of the Penny Mechanic. 


Sir,—I have just completed an excellent 
little apparatus for passing sulphuretted 
hydrogen, or any other gas, through a 
liquid, a sketch of which accompanies this 
communication, which I trust will not be 
deemed unworthy insertion in your widely 
circulated magazine. 

In the engraving A A, represents a bottle 
containing the liquid to be impregnated 
with gas. A large cork fits tight in the 
neck of it, and is mounted with a brass 
сар, вв. On this сар a brass plate, cc, 
is fitted air tight, and is moveable on the 
centre pin, D. The plate, cc, the cap, 
вв, and the cork to which they are fixed, 
have corresponding holes, E F, E G, drilled 
through them at equal distances from the 
centre. 

F F, is a glass tube, inserted in the 
lower part of the cork, and is long 
enough to reach within a short distance of 
the bottom of the bottle. The plate, c c, 
has two short metal tubes, E F, cemented 


in the holes drilled through it. To one of 
these tnbes a bladder, containing the gas, 
is attached by the stop-cock, H, and tothe 
other tube an empty bladder must be 
neatly aflixed with packthread. 

To use the apparatus, open the stock- 
cock, N; and, on pressing the bladder, the 
gas will escape through the glass tube, F; 
and, whatever is not absorbed, ascending 
through the liquid, will enter the empty 
bladder, 1, at G. 

The plate, cc, being moveable on the 
pivot, D, the opening of the bladder, 1, 
which becomes iutlated, must be brouzht 
over the glass tube, ғ, by turning the plate 
half round, The bladder which before 
contained the gas will now be over 6; 
and, on pressing the bladder, 1, the gas 
will descend as before, through c, so that 
by alternately altering the position of the 
bladders, by means of the plate, Cc, always 
keeping the flaccid bladder over G, and the 
inflated one over the tube p, the operation 
may be continued so long as the bladder 
contains any gas. Only one of the blad- 
ders requires a stop-cock for the conve- 
nience of removing it from a gasometer. 

To avoid the inconvenience of pressiug 
the bladders with the hands, it would be 
very easy to contrive boards to press them, 
as in Gurney's oxy-hydrogen blowpipe, a 
weight to supply the place of the hand. 
The cost of such an apparatus would be 
from eight toten shilliugs : mine cost eight 
shillings and sixpence. 

lam, Sir, yours, &c. 
Brighton, Jan. 25th, J. GORDRED. 


— Саани 
REGISTER THERMOMETERS. 


(See Fig. iv. front page) 
DiFFERFENT methods have been recom- 
mended for ascertaining the highest or 
lowest temperature that may occur at any 
particular period, as during the night, 
when there is no one present to observe 
it. The simplest contrivance of this kind 
is that of Dr. Rutherford, of Kinross: it 
consists of two thermometers, a spirit one, 
H, and a mercurial one, B; the former for 
ascertaining the lowest, and the latter the 
highest heat. Into the tube of the former 
is placed a small piece of white enamel, 
which, as the fluid contracts, is brought 
along with it, suppose to 30, but in its ex- 
panding is not taken with it; it is left at 
the place it was carried, and thus the 
lowest temperature that had happened is 
pointed out. Into the tube of the latter 
is placed a small piece of a needle, so as 
just to rest on the mercury. As the fluid 
expands, it pushes the needle before it, and 
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on again contracting, it leaves it at that 
part to which it had carried it, so that in 
this way the highest temperature is ascer- 
tained. These thermometers are fixed on 
a board, with the bolts at opposite sides, 
the mercurial one horizontally, the spirit 
one with the ball inclined downwards, so 
that when we wish to set them, by raising 
theside next the spirit ball, the enamel and 
needle will come to the surface of the 
fluids. J. R. Warrs, M.D. 


— 
To the Editor of the Penny Mechanic. 


Sin, — I have not vet given a description 
of the following salt, which is new to all 
the chemists I am acquainted with. I first 
observed it deposited in great abundance 
in Mullin's modification of Daniell's bat- 
tery, after a great quantity of sulphate of 
copper had been decomposed. To those of 
vour readers who are not acquainted with 
the construction of Mullin's battery, the 
following description may not be unaccept- 
able. А cylinder of zinc is formed of the 
size, say of a pound pot, into which it fits ; 
a copper cyliuder is to be made so much 
smaller, that when a bladder is tied round 
the cylinder, and filled with a solution of 
sulphate of copper, it may be put in and 
taken out with ease and facility. Into the 
pot containing the zinc, a solution of mu- 
riate of aminonia is to be poured, so that 
when the copper vessel is irumersed, the 
fluid will stand nearly on a level with the 
urn. "The battery is now in action, and 
will remain so till all the sulphate of cop- 
per becomes decomposed. Two wires are 
soldered, of course, on the two cylinders, 
and polar connection made as usual. When 
this battery has been in good action for 
some hours, crystals of the new salt make 
their appearance, and form very rapidly. 
They are composed of sulphuric acid, am- 
monia, zinc, and copper. They contain 
not the slightest trace of muriatic acid, 
and the solution in which they form, I have 
generally found to contain in great abund- 
ance a double sulphate of zinc and ammo- 
nia. The salt, of course, is a sulphate of 
copper, zinc, and ammonia, and for the 
portion of copper it contains, it hasa very 
colourless appearance, being very similar 
to pure proto-sulphate of iron. І have 
not yet determined its exact composition, 
but shall send you a description when I 
have done so. І am prosecuting some 
new facts, which have made their appear- 
ance in connection with the above, and 
shall be able soon to send the particulars. 
I am, Sir, yours, &c. 
J. C. COOMBE. 
P.S. I may here observe, in answer to 
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C. Parke, that iodine is found in sea water, 
as well as іп many mineral and salt 
springs; likewise that it is found in the 
mineral world in combination with silver. 
Vauquelin and Turner are my authori- 
ties. 

— 

Director for passing the Electric Shock 
in апу particular direction.—'This may be 
made by fixing into a test tube, or glass 
rod, abrass wire, curved at the extremity, 
and terminated in a ball; when used, a 
chair or wire is fixed on it, and connected 
with the Levden jar. ELECTRON. 


Native Oil of Laurel.— In the Quarterly 
Journal of Science, No. 35, an account is 
given of a volatile oil obtained from a tree 
of the laurine® family, which abounds in 
the fertile rezions between the Orinoco 
and the Panine, in America. It is pro- 
cured by striking into the tree with an 
axe, and as it is not distributed equally in 
every part, some skill is necessary to find 
out the proper spot. The native oil re- 
sembles the essential oil obtained by art in 
many of its properties, but is purer. It is 
very volatile, and very little heavier than 
alcohol. Its elaboration in the plant is a 
curious fact, and mav lead to some inte- 
resting researches and discoveries in vege- 
table physiology. 

Prese: ving Stuffed | Birds. — The best 
means of saving stuffed birds and quadru- 
peds from the attacks of minute insects, is 
by placing a small wooden basin, contain- 
ing tallow, in each case, which will be 
found more effectual than either camphor 
or Russia leather. 

Club Moss (lycopodium lavatum ).—Its 
seeds are combustible and explosive, and 
are used in theatres to make lightning. 
They consist of a fixed oil, sugar, and 
mucilage. 

Clyssus.— A name given by the alchy- 
mists to the water or vapour which they 
obtained by detonating nitre with char- 
coal or phosphorus, and to which they 
ascribed a great manv virtues. 

Chromium.—An undecomposed metal, so 
named from giving a red colour to other 
bodies. It was first detected in 1797. 
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LECTURES DURING THE WEEK, ETC. 

The Meteorological Society, Mechanics’ Institution, 
Southampton Buildings, Holborn: Meetings will 
take place on "l'uesday evenings at the folowing pe- 
riods :— April 10, May 8, June 12. 

Tower-street Mutual Instruction Society, 16, Great 
Towcr-street.— March 5, Mr. Coupland, оп Life and 
Fire Instances. 


Southwark Literary || Society. — March 7, T. J. 
Serle, Esq., on Shakspcarian Readings. 


St. Pancras Literary and Scientific Institution, 
Colosseurn House, New Road.—Friday, March 2, 
Dr. Walker, on Comparative Anatomy. 


Hall of Science, Commercial Place, City Road.— 
Monday Evening, at half.past eight, J. C. Coombe, 
on Chemistry. 


ЕЕЕ 


QUERIES. 
To the Editor of thePenny Mechanic. 


S:r,— Having read, that for the Ventilation of Cot. 
ton Factories an apparatus is used, by which any 
amount of vitiated air may be drawn off without ad- 
mitting the external atmosphere, I should feel obliged 
if any of your readers would furnish me with a de. 
scription of one which would answer the purpose for 
а common apartment. Rotary fans, pumps, &c., 
worked by a weight, have been suggested. 

Feb. 15. A B. 

Sir, —I should feel much obliged by your giving in- 
sertion to the following queries: — Ist, What is the 
best form for the Sails of Windmills, their proper ob- 
liquity, or angle, with the plane of motion ?—2nd, 
What is the proper method of setting out Cog 
Wheels, with the best form of their teeth, particu. 
Jarly crown and Бекі! gear У Зга, Whether the most 
advantageous mode of increasing velocity by a series 
of wheels, is to adjust them so that the multiplication 
of velocity shall proceed in aritkmetical or gcometri- 
cal progression P R. W. LANE. 


Sir, —I should feel greatly obliged if any of the 
Readers of your valuable little Magazine would in. 
form me how to Soften Quills, во asto enable me to 
change their form, and alterwards harden TER again. 

n E. 


m 


ANSWERS TO QUERIES. 


Sir,—For the information of your Correspondent 
** C. C. W.“ 1 subjoin the following experiment with 
phosphorus. If a small portion be dropped into a 
Florence flask, nearly filled with water, and a suffi. 
cient heat be produced to raise the temperature of the 
water to the boiling point, balls of fire will be seen to 
ascend towards the top of the flask. This experi 
ment proves the extreme inflammability of the sub- 
stance. It also proves the fact, that phosphorus has 
a slow combustion at common tempcrature, and con. 
sequently always appears luminous іп the dark. Ав 
it is frequently used by youths for the sake of sport, it 
may be necessary to caution them to take great care, 
or the most disastrous effects may follow. 

JEAN EN. 


“Т. G. O. — How to make Cheap Electrical Ap- 
paratus. See Penny Mechanic, Nos. 37, 48, 69. 

To make a Galvanic Pile, see No, 42. 

То make Plate Powder.—Sir, іп No 68 of your 
Periodical, “А Subscriber " wishes to know how to 
make Plate Powder. Тһе following he can obtain at 
a very cheap rate, and will find very generally useful 
for cleaning plate, &c. Mix 1 oz. of mercury and 
chalk (which can be obtained at any chemist's shop), 
and 7 oz. of very best prepared chalk, together, and 
colour, if required, with some rose pink.—R. L. H. 


Sir, — In answer to “О, P. Q. No. 69, I would ob- 
serve, if he had divided the whole cost of thc several 
lots of goods by the aggregate weight, he would have 
obtained the average price. By reducing the cost to 
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pence, and the weight to pounds, thc process is very 

simple, His plan appears to work right when either 

the weights or the prices of the several lots p^ equal. 
HILO. 


Sir.— ] beg leave to inform J. E." that the hands 
being frequently moistened with diluted sulphuric 
acid, will be enabled to resist heat. 

The following are answers to“ J. D.'s " queries:— 
Ist, Mercury, dissolved in nitric acid, will form Ni. 
trate of Mercury. rd. Sulphate of Copper is made 
by dissolving copper turnings or pieces of wire in 
boiling sulphuric acid. —4th, Cylinders of Zinc, Brass, 
or Lead, inay be cast in moulds of loam or clay made 
dry ? H. L. N 


— 
TO CORRESPONDENTS. 


We thank H L. N. for the Answers he has sent us 
He will see the first has been described by our 
Friend, Dr. Watts. 


The Experimental Brick Beam, erected by Messrs. 
Francis and Son, shall be noticed in our nest 


We shall feel most happy in giving insertion to the 
paper of Vanderkiste, jun., on Frring, tf found to 
be of general interest, but Poetry we tneariatly 
refuse ; we hope, therefore, he wili not feel upended 
at our rejecting his. 

R. Hatch, of Yarmouth, ts informed that the Lord 
Mayor, a short time ago, suggested the plan of a 
горе being always kept ready in the bed-rvom, rn 
case of fire, whichis to be uscd exactly in the way 
recommended by our Correspondent. 


A. J. B. N.. The public will not be made acquainted 
with the full particulars of the principle of the 
Tubus Calcfactus until the patent is scaled.—We 
thank him for his kind offer ; the suljccts, no doubt, 
will be edifying. 

T. G. O. ts informed that an apparatus for Clearing 
Пай оп rtailways, simular to that proposed by 
him, has been in use some time, It was patented 
by Mr. Hawthorn. 

Dr. Watts's communication has becn received, for 
which we thank him. He will see we hace inserted 
some of the papers he refers to. 


T. Mathews. The definition tn that part of the article 
he refers to was given in too wide a sense. [tuat 
meant that the apparatus might be exhib:ted | svat. 
lar to the way in which the Tubus Calcractus has 
been for some time , where tt could be done wit 
disclosing the secret of the invention.— То the letter 
part of his letter we can only say, make strict ia 
quiry into the character of the person, and then 
get the agreement signed, before he be alioiced to 
see the model, or any crplanation takes piace. 

The letter left at our of fice, by Mr. Thomas, directed 
for Mr. Mathews, kas bcen returned by the latter. 
It ought to have been addressed to V. E. M. the Сот. 
respondent whose request appeared rn No, 63. 

Philo's answer to the N hecl. and. Pulley question hes 
has been received, 

Tyro Lock Aas our best thanks for the interesting 
Lecture he has sent us, which was delirered at the 
Mechanics’ Institution by the higAly-guted Dr. 
Lardner- 

A Subscriber, We hare answered the same qua. 
tion before. Cheap pleasure excursions on Rail- 
ways, fur working men, wil, we are sorry to say, 
be the last consideration. 

Received, Formator— С, D. Thomas. - L. Glaucus— 
B. Rixton, &c. 


Errata.—In Nos. 70 and 71, page 242, line 16 from 
bottom, Гог“ opposing opposition," &c., read, h- 
ing--opposition І do not, &c.—line 14 from bottem, 
for not least opaque,” read least opaque— page 246, 
line 5 from bottom, for '* emptive," read erupiiec. 
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London: Printed at the Holloway Press, by D A. 
DovpNEY ; where all Communications are to be 
addressed (post paid); published by BERGER. 
Holywell-street, Strand; and may be had of all 
Booksellers. 
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THE WHEEL AND PULLEY. 
(See Figs. 1. and 11. front page.) 

To the Editor of the Penny Mechanic. 

Sim,—I wish to make a few remarks 
upon the wheel and pulley question of 
J. S. H.“ in your 65th Number, which 
I find incorrectly answered by “F. T. G. 
in No. 68. The object sought, is a rule 
for finding the diameters of the grooves in 
a wheel, when the diameters of the grooves 
in the pulley and one of the grooves in the 
wheel are given. In this case the dia- 
meters of the grooves in the pulley are 
3, 4), and б inches, and the groove in the 
wheel 24 inches. The diameters of two 
other grooves in the wheel are required, 
s0 that one band may serve for the three 
different motions. “ J. T. G.'s” answer 
is, *supposing the 24-inch groove to cor- 
respond with the 3-inch pulley, that a 
224-inch groove will be required for the 
41-inch, and a 21-inch for the G-inch pul- 
ley; that in proportion as the diameters 
of the pulley are increased, so the diame. 
ter of the corresponding wheel must be 
decreased ;" and he adds, the distance 
of centres is immaterial.” 

If “J. T. G.“ had studied this subject 
either in theory or practice, he would have 
known that neither of his conclusions are 
correct. It will be observed, that the 
sum of the diameters of each pair of grooves 
amount to 27 inches; and upon this prin- 
ciple, if there had been a groove in the 
pulley of 134 inches, a corresponding 
groove of 134 inches would be required іп 
the wheel. Let us examine this principle 
by a diagram. Fig. 1 represents a wheel 
and pullev, whose diameters are each 
equal to 133 inches, and Fig. 2, a wheel of 
24 inches, with a pulley of three inches. 
The centres of each pair being at equal 
distances. It will be seen at a glance, 
that the band of Fig. 1 is shorter than that 
of Fig 2. Those parts of the bands above 
and below the centres will be equal in each 
case, excepting that the band, diverging 
from the small pulley before it reaches the 
centre, makes it a little longer. 

In examining those parts of the bands 
between the centres, we find those of 
Fig. 1, being parallel to each other, must 
necessarily be shorter than the corre- 
sponding parts of Fig. 2, which are 
oblique, and the nearer the centres are 
brought together, the greater will this 
difference be. On the contrary, the fur- 
ther the centres are removed from each 
other, the nearer equal will the lengths of 
the two bands become. I have adopted an 
extreme case for illustration, but the same 
reasoning will hold good for every vari- 
ation of diameters. 
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I am not aware that any rule ean be 
giveu which will meet the case properlv, 
but a general knowledge of geometry aud 
arithmetic, will enable us to come very 
near the truth, so that a little adjustment 
is all that would be required when the 
machine is put together. The dimensions 
of each groove may then be taken, and 
gauges made for future use. 

From this examination of the subject, 
we arrive at the following conclusions :— 
Ist. That the greater the difference he. 
tween the diameter of the wheel and that 
of the corresponding pulley, the less must 
the sum of their diameters be; 2nd. I hat 
after all the diameters have been properly 
adjusted, any alteration of the distance of 
centres will make another adjustment 
necessary. Рио. 

— — 


ON THE CRANK. 
(See Fies. 111. Front Page.) 


To the Editor of the Penny Mechanic. 


Sin, — If the following few hints are of any 
service to your Correspondent * T. M.," 
in helping him to solve the difficulty he 
mentions, they are at his service. When 
the steam gives motion to the piston, the 
connecting rod of the crank transfers this 
motion to the crank, which is driven round, 
so that the extreme end of the crank de- 
scribes a circle, the leugth of the rod ri- 
brates angularly up and down in a space 
equal to the length of the stroke of the 
engine. As inthe figure, with the length 
of the crank as radius, describe a circle; 
draw and produce perpendicularly the di- 
ameter J. D. A., and upon this line take 
the whole length of the connecting rod, 
from the top of this mark of the length of 
stroke, as A D, then evidently the connect- 
ing rod vibrates up and down in this 
length ; and to make this correspond with 
the present question, assume the lengths, 
&c. to be equal to unity, divide AD iuto 
100 equal parts, and take 5 of them, as 
AB, then with the whole length of con- 
necting rod and centre B, describe a circu- 
lar arc cutting the great crank circlein E; 
join BE, and it is the direction at which 
the power acts on the crank E r, then from 
the centre о erect a perpendicular to the 
direction of the power, and oH is by me- 
chanies the effective leverage; this con- 
struction agrees with column, 
A B C D 
"05, 1512, 46, 128. 

And proceed just the same way to find any 
others; thus for instance, take °5, then 
bisect AD in c, takec as a centre with 
length of crank ; draw a circular are cutting 
crank circle in G; join cc, draw the per- 
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pendicular о ғ to the direction of the power 
with crank, then o F is the effective lever- 
age, which as in the columnis equal to the 
radius ; then if the angles are measured by 
a proper instrument, and the lengths by 
the scale, we shall find the values the same 
as in the table; but the question is to find 
the effective leverage by computation, and 
thence to find the total power of the crank, 
this I will defer for another paper, and as 
soon as time will permit it shall appear. 

Tyro Locx.. 


— 
WATER ALA RUN. 
(See Fig. iv. front page) 
To the Editor of the PENNY MECHANIC. 


бін,--Науіпр some time since made а 
Water Alarum, I was solicited by a young 
friend to explain the construction of it, 
and I promised to send him a drawing 
with a description ; but recollecting that 
he was (like myself) a subscriber to your 
useful publication, and thinking it might 
be of utility to others, I have sent the en- 
closed for insertion if you think fit. 

The plan is both simple and economical, 
and I shall only say in recommendation, 
**Probatum est." 

I have found water succeed better than 
sand, as sand is very liable to be affected 
by the change of atmosphere. 

EXPLANATION.— The drawing represents 
the Alarum when set. 4, is a deal board, 
18 inches long by 6 wide; B, an upright 
12 inches high, firmly fixed about the 
middle of the board, having a balance- 
beam, c; D, is a vial (which must be 
perforated at the bottom) in an inverted 
position, having a cork, in which is in- 
serted a brass tube of a very small bore 
(so small that the water will drop slowly); 
E, is a weight, which when the phial is 
empty will just preponderate ; r, is a bell 
and spring, fixed as above; о, a vessel to 
receive the water from the vial; a, isa 
small piece of watch-spring; 5, a small 
brass peg, both inserted iuto the edge of 
the upright B, and projecting horizontally 
side by side; c, isa small pin with a flat 
head (a tin-tack will do very well) fastened 
to a string, the other end being attached 
to the spring of the bell, the string must 
be of sufficient length to confine the bell 
in the position shown above; d, is a small 
upright, to which a thread is fastened, the 
other end being tied to the watch-spring, 
which will keep the thread in a state of 
tension. So much for theory, now for 
practice. 

Fil the vial with water (it should be 
filtered), and having noted the time, make 
a mark on the vial at the height of the 
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water on the expiration of every hour: the 
vial will now be graduated. Now, to set 
the Alarum, nothing more is necessary 
than to place the tack with the head down- 
wards between the watch-spring and peg, 
and to pour water into the vial according 
to the required time, when the whole of 
the water has dropped out, the weight will 
descend upon the thread beneath, which 
will pull the watch-spring and liberate the 
bell. I remain, &c., 
Н. WxrLs. 


инна Қысы. 
LECTURE 


ON 
MECHANICAL AGENTS. 
BY DR. LARDNER. 


(Concluded from paye 251.) 

But from this experiment we must not 
conclude, that canal boats, drawn by horse 
power, can ever practically attain this 
speed; for there will be many causes to 
interfere with their velocity, which could 
not happen in the case of the experiment, 
both in regard to the depth of the water- 
line, and construction of the boats. 

The lecturer now proceeded to the most 
important application of heat to the prac- 
tical arts, and from which application the 
greatest and most available power was to 
be obtained, merely by the evaporation 
and conversion of water by heat to steain. 
Suppose we have a long glass tabe con- 
veniently fixed for our purposes, of an inch 
area, and of any length; let there be a 
quantity of water at the bottom of the tube, 
just one inch high, consequently there will 
just be a cubic inch of water; and let 
there now be added to the tube a ther- 
mometer, so attached to the lower part 
that it shall be able to register every varia- 
tion of temperature that takes place in the 
water upon the application ofa spirit lamp; 
and further, let the tube be accurately ad- 
justed with a perfectly air-tight piston, 
which is so fitted as to admit of motion, 
and finally to be loaded with a weight of 
15108, If now the heat of a lamp be ap- 
plied to the bottom of the tube, it will soon 
be perceived that the thermometer begins 
to rise, and after a few minutes the index 
will be rapidly travelling towards 212? de- 
grees of Farenheit in our latitudes, and 
when the thermometer arrives at this point 
it will he seen that the piston has also now 
begun to rise; if the heat is continued, or. 
even increased, we do not find that the 
thermometer rises, but, on the contrary, 
persists іп revaining at 212°,; but the 
piston begins to ascend more and more 
rapidly, till at length it reaches an eleva. 
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tion of about 140 feet, where it now begins 
to remain stationary. If the lamp be at 
this time removed from the tube, the fol- 
lowing phenomena takes place :—At first 
а slight vapour appears, and soon after- 
wards a few small globules of water, at 
the upper part of the interior surface of 
the tube, which gradually, but quickly, 
accumulate, and trickle down the side of 
the tube; till at length the whole of the 
cubic inch of water that had disappeared, 
on the application of the lamp, returns, 
and will be found at the bottom of the 
tube, undiminished in quantity; and it 
would be observed, that as the water ac- 
cumulated more and more at the bottom 
of the tube, so would the piston descend, 
and finally be found in the original posi- 
tion. If the lamp was to be applied again 
the same effect would be again observed; 
and it is almost needless to state that this 
alternate evaporation and condensation is 
the principle upon which the steam-engine 
acts. 

We have already stated that the piston 
was raised by the expansive force of the 
evaporated water to a height of 140 feet, 
and the piston itself weighed 15 pounds; 
whence, by mechanics, the effect produced 
by the evaporated water, would be equi- 
valent to 15 pounds raised 140 feet high; 
or, which is the same thing, equivalent to 
15 x 140 = 2100 lbs. raised one foot high. 
This then is the force we can obtain by 
evaporating one cubic inch of water into 
an aeriform fluid—steam. Now it can be 
experimentally shown, that if any weight 
be raised to a given height, by the de- 
scent of the same weight it will raise ano- 
ther weight equal to itself; and, conse- 
quently, if we, by evaporating water, can 
raise any weight, we can, by condensing 
the evaporated fluid, and the descent of 
the raised weight, raise another weight 
equal to it; so that it is equally effective 
upwards or downwards, by expansion or 
by condensation; thus exhibiting in a 
clear light the almost unlimited range of 
heat, and the gigantic power it gives in 
` the hands of man, іп the modified form of 
the steam-engine. 

But although, in the tube above, one 
cubic inch was capable of raising nearly a 
ton weight one foot, it must not be ex. 
pected that such a result can be obtained 
practically, from waste of steam, friction, 
and other causes. If a steam-engine pro- 
duces but half this effect it works well. 

, Tyro Locx. 
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MECHANIC. 
PADDLE-WHEELS. 


To the Editor of the Penny MecuaNiC. 


Sin, — Having invented а paddle-wheel 
which is novel in its construction, and far 
superior in simplicity and utility to any 

et produced, I am desirous to give it pub- 
icity through the medum of your widely. 
circulated Magazine, in the hope to obtain 
an assistant or assistants to join with me 
in bringing it into use, and to partake in 
the benefit that may arise from its adop- 
tion. 

I have watched the progress of improve- 
ment in the Paddle-wheel for the last thir- 
teen or fourteen years, and find, that al- 
though it is one of the most important mem- 
bers of marine machinery, it is at the same 
time one of the most defective. In all the 
improvements hitherto introduced, a same- 
ness exists in their construction, with only 
one exception of little or no importance, 
and that is, what is called ** Galloway's 
Patent," the paddle-board of which is 
formed after the principal of the venetian 
blind. "The principal of action consists of 
a revolving motion in the paddle-board 
on a vertical or horizontal axis, composed 
of cranks, wheels, pinions, and eccentrics, 
subject to great friction and heavy strain- 
ing and fracture, which exhausts as much 
steam power, or consumption of fuel, with 
as little effect as the original common 
fixed paddle-wheel, with all its defects, 
encountering under all the circumstances 
of the superficial “ dip," &c., the front 
concussion, and the back-water lift; and, 
that when the vessel is rolling in a heavy 
sea, one wheel is raised wholly out of the 
water, and the other is wholly submerged, 
each by its fan-like principal encountering 
resistance of wind and water round the 
entire circumference, producing a zig zag 
course instead of a straight one. 

Some few years ago an eminent engi- 
neer attempted to use the paddle-wheel in 
the centre of the vessel, but failed ; the 
cavity running through the centre of the 
vessel proving insufficient for the discharge 
of the back-water. And the paddle-wheels 
working in the air-tight cavity, the fansor 
paddle-boards met with such resistance 
from the air collected above the water, 
that blowing cylinders were applied to the 
top of the wheel to assist them round, and 
force out the air. 

My object in overcoming the difficulties 
and waste of steam power at present en- 
countered in steam navigation, as far as 
the paddle-wheel is concerned, and partly 
enumerated above is fully obtained. Its 
superiority is, that the submerged propel- 
ling paddles rest square and solid on the 
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frame of the wheel, as though bolted down; 
consequently all friction and straining is 
effectually done away with when at work, 
and the whole of the steam power is 
brought to bear upon the vessel's way. 
The paddles having done their work, are 
perfectly neutral; and the wheel will pro- 
pel with equal effect either wholly sub. 
merged in an air-tight paddle.box, or in 
the centre of the vessel ; which I conceive 
is important to steam ships of war, and 
canal navigation. 

Your obedient servant 

T. MATHEWS. 
— 


ON THE NATURE AND PROPER- 
TIES OF STEAM. 


NO. VI. 


Feb. 25th. 


VIS VAPORIS. 


THE most improved and generally-used 
form of the low-pressure engine, is Watt's 
double-acting engine. In this the moving 
power operates upon a piston moving in 
a cylinder, closed top and bottom, in which 
the piston moves air and steam-tight. 
The piston rod is connected with the end 
of the beam, and works through an air- 
tight stuffing-lor in the cylinder top. 
When this machine is first set to work 
the atmospheric air is expelled from the 
cylinder and the pipes, &c. by the admis- 
sion of steam from the boiler, and there is 
& valve provided for its escape. When all 
the atmospheric air, &c. is expelled, the 
engine is then filled, of course with steam. 
Adjoining the cylinder is a chamber called 
the condenser, immersed in cold water, 
and thus kept at a low degree of tempe- 
rature, and between this chamber and the 
cylinder, is à communication provided 
with the necessary valves, &c. When the 
piston is required to ascend, the communi- 
cation between the condenser and top of 
the cylinder is opened, and the steam 
which this contained rushes, by its elasti- 
city, to the condenser, and is there con- 
densed by the action of a jet of water 
which flows into the condenser; steam 
from the boiler, at the same time enters 
the bottom of the cylinder, which forces 
the piston up, the other side being an im- 
perfect vacuum caused by the partial con- 
densatien above mentioned; when the 
piston has reached the cylinder top, the 
condenser is made then to communicate 
with the bottom of the cylinder. A vacuum 
is hereby formed in the bottom of the 
cylinder, and the steam from the boiler 
entering now at the top, drives the piston 
downwards, and thus the alternate motion 
is continued so long as the steam ís al- 
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lowed to issue from the boiler. The 
working beam has by this means a see- 
saw motion communicated to it by the 
piston rod ; and at the other end of the 
beam, there is a connecting rod by which 
this motion is applied to turn a crank, 
and thus a rotary motion is produced. 
The alteration of the valves, &c., is ef- 
fected by simple machinery worked by the 
engine itself, which also works from rods 
connected with the beam. The air pump 
clears the condenser of the condensation 
water, injection water, and also any air 
that may by any means enter; there is 
also an hot-water pump which supplies 
the boiler with the warm water, drawn by 
the air-pump from the condenser, and a 
cold-water pump to supply the cistern 
and condenser. In pumping-engines the 
crank is not applied, the pump-rod is 
directly fixed to the opposite end of the 
beam to that of the piston rod. 
C. D. T. 


— — 
STEERING BALLOONS. 
To the Editor of the Penny Mechanic. 


Sin, — In No. 70, I find a proposition 
for steering balloons, which your Corre- 
spondent calls a * new method ;" his ma- 
chinery is both new and complicated ; but 
this is the only novelty. Our countryman 
Blanchard attempted to steer by paddles 
or oars, and before his day, Roberts and 
Colen Hullin, in conjunction, had done 
the same; the first named did not per. 
ceive that he produced any sensible effect 
upon the course of his balloon ; the latter 
stated, as well as I remember, that they 
had caused theirs to deviate from the di- 
rection of the wind about 22 degrees. In 
the spring of last year, Sir George Cayley 
published a plan for steering balloons, dis- 
playing great ability and research, wherein 
he proposed to effect his object by revolv- 
ing sails. To theabove facts, which are of 
public notoriety, 1 may add, that more 
than two years since I invented and sub. ` 
mitted to several gentlemen well known 
in the scientific world, a machine some. 
what similar in principleto that of Sir G. 
Cayley, but more perfect in its action, by 
means of which the ocean of air can be 
navigated with as much certainty as the 
ocean of water, and probably with much 
fewer contingencies. I am, Sir, your obe- 
dient servant, A PickwonTH. 
— 

Falling Stars. — Mr. Herrick, of New 
Haven, has computed that three millions 
of what are called shooting or falling stars, 
penetrate the atmosphere daily. 


THE CHEMIST. 


ELECTRICITY. 
To the Editor of the PENNY MECHANIC. 


Sin, — According to the wish of your Cor- 
respondent respecting the clectricity of a 
cat's back, I send the following :— 

It is well known that an electric shock 
is caused by bringing the positive aud ne- 
gative surfaces of a leyden jar in contact, 
and by overcharging one and making a 
communication with the other, to restore 
its equilibrium, a shock is the consequence. 
In a leyden jar, the thinner the glass, the 
more sudden and more strong the shock. 

The grand basis of electricity is laid 
upon the attractive or negative, and the 
repelling or positive powers; also the elec- 
tric or non-conductive, and the non-elec- 
tric or conductive powers. Everything 
has a certain portion of electricity, and if 
overcharged beyond its natural quantity, 
it will discharge its overplus upon the 
nearest attractive substance, not having 
a like proportion of electricity. Such is 
the theory of thunder clouds; the light- 
ning, a discharge of electricity from an 
overcharged cloud ; the thunder, the noise 
occasioned by such discharge. Electricity 
is always excited by friction: rub any two 
substances together, not having the same 
tendency, they will be charged with elec- 
tricity in an excited state. Ifa black and 
white ribbon be rubbed together, the former 
will be found to acquire resinous, and the 
latter vitreous electricity ; therefore, if 
we rub a living cat’s back, electricity is 
produced. If we rub with the right hand, 
the positive point, and place the left hand 
under the animal's throat, the negative 
point, the hair being an electric substance, 
and therefore non-conductive, is capable 
of being overcharged, and the communi. 
cation being made between the right hand 
and the left, a shock is felt in restoring 
the equilibrium, and vice versa. 

The following is a list of substances 
which acquire vitreous electricity when 
rubbed with any of those which follow in 
the order they are set down, and resinous, 
if rubbed with any of those which pro- 


ceed :— 
1. The back ofaliv- 5. Wood. 
ing cat. 6. Paper. 


2. Polished glass. 
3. Woollen cloth. 8. Gum-lac. 
4. Feathers. 9. Brightened glass. 
'The following is alist of conductive or 
non-electric substances, the first being the 
greater and the last the lesser conductor, 
going in rotation from beginning to end, 
according to their conductive powers :— 
1. The perfect, or least oxidable metals. 


7. Silk. 


9. The more oxidable metals. 

3. Charcoal, prepared from hard wood, 
and well burned. 

4. The concentrated mineral acids. 

5. Plumbago. 

6. Diluted acids. 

7. Powdered charcoal. 

8. Solution of metallic and neutral salts. 

9. Metallic ores. 

. Animal fluids. 

Snow, 

. Pure water. 

. Living animals. 

. Living vegetables. 

Steam. 

Flame. 

. Smoke. 

. Metallic salts. 

Rarified air. i 

Salts with alkaline or earthy bases. 

. Vapour of alcohol. 

Vapour of ether. 

. Earth and stones in their ordinary 
state. 

24. Flower of sulphur. 

The following is a catalogue of electrics, 
or non-conductive substances, beginning 
with the least, and ending with the great- 
est electric in rotation :— 

. Dry metallic oxides. 

2. Oils. 

3. Vegetable ashes. 

. Animal. 

Dry transparent crystals. 

. Ice below 13? Fahrenheit. 

Phosphorus. 

. Lime. 

. Dry chalk. 

. Native carbonate of barytes. 

Lycopodium. 

. Caoutchouc, or Indian rubber. 

. Camphor. 

. Siliceous and argillaceous stones, in 
proportion to their hardness. 

Dry marble. 

Porcelain. 

. Baked wood. 

Dry atmospheric air and other gases. 

White sugar. 

Leather. 

. Dry parchment. 

Dry paper. 

. Cotton. 

. Feather. . 

. Hair, especially that of a living cat. 

. Wool. 

Dried silk. 

. Bleached silk. 

. Raw silk. 

Transparent gems. 

31. Diamond. 

Talc. 
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33. Metallic vitrifications. 
84. Fat. 35. Wax. 86. Sulphur. 
37. Resin and bituminous substances. 
38. Amber. 89. Gum-lac. 

Hoping this will meet with the same 
kind attention and consideration with 
which all my former contributions to your 
valuable little work has at all times been 
received, I remain, Sir, yours truly, 

Z. Wico. 
— . — 
POTASSIUM. 
(See Fig. v. front page.) 

THE following is the method recommend- 
ed by Gay Lussac and Thenard for pro- 
curing potassium: — Clean shavings of 
iron are put into an iron tube, A B, pre- 
viously cooled with clay and sand, or 
passed through a tube of earthen ware, to 
protect it from the fire when brought to 
a white heat, which is done by passing it 
through a furnace: an iron bottle, c, 
filled with potassa, is then attached to the 
aperture a, and having a small bent tube, 
D, fitted to its upper end, and made to 
terminate in a glass of mercury, E; to the 
aperture, B, of the barrel is fixed a copper 
tube, F, and again to it a copper receiver, 
©, both of which are to receive the potas- 
sium. To the opposite end of о, is at- 
tached a bent tube, n, terminating in 
mercury, 1. When the iron shavings are 
fully heated, a cage of charcoal, к, is 
placed under c, to fuse the potassa, and 
make it pass into the tube AB, where, 
meeting with the iron, there is at first, 
owing to the decomposition of the water, 
a disengagement of hydrogen gas, which 
escapes at 1. When this haa begun, the 
chauffer, к, must be removed, and not 
again applied till the gas nearly ceases to 
come off. On repeating the process in 
this way, there is, each time the chauffer 
is replaced, a disengagement of hydrogen, 
but at the same time the potassium is also 
undergoing decomposition, and the potas- 
sium, running off in vapour, is condensed 
in the tubes, F G, which must be kept 
cool. Should the disengagement of gas at 
I cease, and gas come out at E, it is owing 
to the potassium shutting пр с; but this 
is easily removed by holding a chauffer 
under it, and drawing it over into 1. When 
the operation is finished, and the appara- 
tus sufficiently cooled, the tubes, F G, are 
to be removed, and naphtha poured through 
them, after which the potassium may be 
taken out and instantly placed into a phial 
with naphtha; if the end of the tube, в, 
should contain any potassium, it must be 
plugged up, and en the furnace is cold, 
it may be got out by first dipping the tube 
into naphtha, then removing it witha wire. 
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Potassium has, when recently prepared, 
the lustre of a metal, It is soft, and can 
easily be cut, and it then presents the ap- 
pearance of a piece of newly cut lead. 
Though resembling metals, it differs from 
them materially in its specific gravity, 
being much lighter than water. Gay 
Lussac and Thenard make it only 895, and 
Buchatz 870, water being 1000. [ts atomic 
weight, according to Thomson, is 40. It is 
a good conductor of heat and of electricity. 
When heated to 709, it becomes semi- 
fluid, and at about 1509 it is quite liquid, 
and cannot then be distinguished from 
mercury. Though thus easily fused, it 
requires nearly a red heat for its volatili- 
zation, and if the experiment be performed 
in close vessels, the vapour is condensed 
unchanged in its qualities. When potas- 
sium is exposed to the air, it rapidly ac- 
quires a crust on its surface, owing to its 
uniting with oxygen gas. 

The action of potassium and water is 
remarkable, and presents very striking 
phenomena. The moment it is touched 
by it, it takes fire, and burns with a bright 
red flame. If it be thrown on the surface 
of a basin of it, it is also kindled, and runs 
along like a red-hot ball, and there is a 
slight report when the flame is extin- 
guished. Potassium is even kindled, 
though the water is frozen; for if a small 
piece of it be thrown in ice, it is inflamed, 
and makes a cavity as if the ice were 
touched by a red-hot wire. In all of these 
experiments there is a decomposition of 
the water; the potassium uniting with the 
oxygen to generate potassa, and setting free 
the hydrogen, which, escaping in the gase- 
ous state, unites with a little of the potas- 
sium, and forms an inflammable compound, 
which is the cause of the particular ap- 
pearance of the flame. That there is a 
decomposition and evolution of the hy- 
drogen, is shown by enclosing a small 
piece of potassium in wire gauze, and 
thrusting it, by means of pincers, quickly 
under water, and holding a funnelled tube 
over it, a gas rises, which is inflammable, 
and when exploded with oxygen, generates 
water. That potassa is formed, can be 
proved, for if cabbage infusion instead of 
water be employed, it becomes green, a 
change by which alkaline bodies are cha- 
racterized. 

These experiments show the necessity 
of having potassium excluded from air and 
moisture, and the care that must be taken 
when experimenting with it, not to allow 
it to be tonched by water. The best means 
of preserving it, is to keep it in naphtha. 

J. R. Warts, M.D. 
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INSTITUTIONS. 


LECTURES DURING THE WEEK, ETC. 


Tower-strect Mutual Instruction Society, 16, Great 
Tower-street.— March 12, Mr. Gould, on the Eternity 
of the World. 

Southwark Literary Society.—March 14, T. Web. 
ster, FS., on Geology. 

St. Pancras Literary and Scientific Institution, 
Colosseum House. New Mad. — Tuesday, March 6, 
Mr. Guthrie, on the Causes and Progress of Civili. 
zation, 


се — 
QUERIES. 
To the Editor of the Penny Mechanic. 


Sir,—l should esteem it a favour if any of your 
Correspondents would inform me how to make a 
good black dye for lancewood. W. U. 


Sir,—Can any of your Readers inform me of the 
method of drilling holes in glass and China. 1 * 
H. * LJ 


Sir, — You will favour me by inserting the following 
queries. —1. which is the best and cheapest method of 
stercotyping without the aid of the box and boiler, 
as that is too expensive for an amateur ?--9. How is 
the automaton ship, and sea constructed, such as that 
at the Adelade Gallery, Strand ?—3, Will “ Mr. 
Thomas" favour me with a description of Mr. Han. 
cock's steam.carriage engine?—4. How is the elec. 
trical orrery made, which acts by the electricity 
flying off at points ? V. CRuFrs. 

Sir.—A country subscriber would feel greatly 
obliged to any of your Correspondents, who would in 
one of the forthcoming Numbers of your Magazine, 
p a short sketch of the principles of writing as de. 

ivered by Mr. Carstair's in his valuable lecture men. 
tioned іп Number 65, especially with regard to the 
method of holding the pen, and whether the effect is 
to be produced by the action of the fingers and thumb 
alone, or combined with the motion of the hand. 
Perbaps * Mr. Wilby,” who has already taken the 
pains to notice the lecture, would take the additional 
trouble of satisfying Yours, &c. 


Cheltenham. INQUIRER. 


— нь 
ANSWERS TO QUERIES. 


Sir,— Seeing an answer to H. A." in your Corres. 

ndents, stating he must carry his velocipede up 

ill, T beg leave to differ from you in opinion. I 

have one that will perform up hill at a slow rate; if 

“Н.А. will appoint when and where I can see him 
it may prove perhaps advantageous to both parties, 
W. U. PADDINGTON. 


(Our Correspondent does not seem to differ much 
from us in opinion, He has not stated what amount 
of làbour is expended in ascending an inclined plane 
at this slow rate.) 


Sir, — In answer to your Correspondent “ K. L Y." 
Nos. 70 and 71, respecting the cheap electric machine, 
I beg leave to submit the following :— The plate- glass 
wheel of which he speaks is the most expensive; the 
wheel costing quite as much as a cylindrical machine 
can be made for. Say a plate.glass wheel about 
twelve inches in diameter, with the hole cut in the 
centre and the edge ground, would cost from 12s. to 
15s А cylinder can be blown of any dimensions, 
(the larger of course the greater the power), at the 
Whitefriars Glass-works ; as also all the glass-work 
belonging to a cylindrical machine. А cylinder of 
about twelve inches in length, and twenty inches in 
circumference will cost about 4s. 6d , or according to 
the weight of the glass. GLAUCUwu. 


Sir,—In answer to your Correspondent ** For. 
mator," how to obtain skeletons; the method gene. 
rally followed is to cut off as much ofthe flesh as pos. 
sible, and then to boil the bones in water ; but I con- 
sider the following process recommended by Hooper 
in his“ Anatomist's Vademecum, though tedius, 
much preferable. —1st. Let the part be put into a pan 


and covered with water, which is to be changed fre. 
quently, until it is no longer coloured with blood ; bot 
never after the blood is steeped away.—2nd. Let the 
macerating pan be placed in a warm place to facilitate 
putrefaction, for if it be put inacold placc tbe «per. 
maceti.like conversion of the soft parts will be formed, 
and the part spoiled. --Зга. The soft parts surrounding 
the bones are a long time before they detach them. 
selves from the bones —4th. Bones when macerated 
should be exposed to the sun's rays, and frequently 
wetted with clean water, or they may be bleached 
with the diluted oxyginated muriatic acid. 

Bones of the head. — Put the whole head, without 
disturbing the flesh or brains into the pan. When 
sufficiently macerated ali the soft parts wil! come 
away, then detach the vertibre, and wash out the 
brain.—P. S The bones are to be bung together by 
wire. AN ANATOMIST. 


Sir, —l beg to inform R. W.“ No. GR. that“ A. 
B. Y. 2.8%” answer to “А Young Mechanic, is in- 
correct. The seeds should not be soaked in oxy- 
mutiatic acid, but in chlorine. 

K. У. Crorrs. 


vitrate of Mercury. The metal must be put into 
its own weight of diluted acid (equal parts acid and 
water), and the action allowed to go on spontaneously. 
Should it not commence, a very slight heat mar be 
applied, but removed the moment it begins. The 
solution is transparent and colourless, very acid and 
caustic, tinging the skin red. By cveporating and 
cooling it affords crystals, leaving a solution consisting 
chiefly of per-nitrate. R. Waris, M. D. 
Sir, —I thank you for your kindness in directing 
me to Warner's, Jewin Cresent, for flexible tubing, 
but on applying there I was told they did not deal in 
that article ; but for the general information of such 
of your Readers as may want flexible tubing, I beg 
leave to state that on my return home, I found tbe 
very article I wanted, exposed for sale in the shop of 
Mr. Woodcock, 177, Strand, who haa ап assortzneot 
of every kind; he is the manufacturer of that, and 
every other description of articles in India-rubber. 
Westminster, 1 am, &c, 
Feb. 19th, 1938. A Constant RRADER. 


— 


TO CORRESPONDENTS. 


A Subscriber had better a wisit to the басу ef 
Practical Science, Lowther Arcade, Strand, where 
he will have an opportunity qf inspeoting vessels 
which are continually floating about in a preity 
little canal formed for the purpose. 

We suspect ому Correspondent, H. B. W., is not a 
subscriber to our Magazine ; had he been he might 
have saved the expense of , ink. фаре. and 
postage for the folJowing .—*" Has a Mr. 
Joyce, of Camber well. within last siz months, 
applied for a patent for a new method of burning 
ме! ?'*— The Tubus Calefactus mentioned im Nos. 
63, 69, Sc. 

W. J. W. Wecansee no great objection to cannon 
being made to unite at the breech, similar to а 
Jowling-picce, provided the gun has a bearing 
throughout its whole length, to prevent straining at 
the joint. 

We have no recollection of the paper on Balieens, 
which W. Evans says he sent us some tte ago. 

J. Wilson's plan for а Water Clock has been received. 
His queries shall be inserted nezi week. 

H. Pickworth's letter on Balloon Navigation shall 
be inserted. 

Our notice of the Experimental Brick Beam of 
Messrs Francis and Son, іг enavordaby postponed 
till next шесі. 


London: Printed at the Holloway Press, by D A. 
Юоорх кү ; where all Communications are to be 
addressed (post paid); published by Вкввка, 
Holywell-stteet, Strand; and may be had of all 
Booksellers. 
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THE 
EXPERIMENTAL BRICK BEAM. 


To the Editor of the Penny Mechanic. 


SiR,—The experimental brick beam erect- 
ed by Messrs. Francis and Son, cement 
manufactnrers, at Nine Elms, for the pur- 
pose of ascertaining the cohesive power 
of their cement, was broken down on the 
14th ult., in consequence of the ground 
on which it was built being required by 
the Southampton Railway Company ; and 
as it may interest some of your readers, I 
send you the particulars of the fracture 
from my observation, 

The beam consisted of 19 courses of 
bricks in height, 6 in breadth, and 27 in 
length, cemented solidly together and 
raised upon pillars of brickwork, about 
5 feet high. There wereabout eight pieces 
of iron hooping placed longitudinally in 
the beam, reaching from end to end. The 
weight suspended from its centre for two 
years, was 10 ton, l4cwt. 1 qr. 4 lb. 
to which more weight was added till it 
broke, for the purpose of trying the maxi- 
mum quantity it would bear previous to 
any addition being made to the above 
weight; the beam had a deflecture of 
a quarter of an inch, which increased 
with the weight suspended, to nearly 
three quarters of an inch, when the frac- 
ture took place under the enormous weight 
of 22 ton I2cwt. 1 qr., breaking the hoop- 
ings short off. By the by, I do not cousi- 
der it a fair trial, for the beam, so long as 
the pillars which supported it could move 
from the perpendicular. Isubjoin a slight 
sketch of the beam after the fracture. 

W. НотіхЕ. 

(This proof ofthe strong adhesive power 
of the cement used by Messrs. Francis and 
Son, will no doubt come under the notice 
of many of our engineers at present em- 
ployed in constructing bridges for the nu- 
merous railways now in progress; and 
where a bridge is not of great span, it 
would be sufficiently strong to resist the 
jarring of the engines and carriages going 
over it. Our correspondent has stated, 
that iron hoops were laid longitudinally 
in the brick-rock ; now we do not wish 
to thrust our opinion upon Messrs. Fran- 
cis and Son, but we merely put the ques- 
tion,—W ould it not bea great addition to 
the strength ofa beam of this description, 
if plates of iron were laid horizontally 
under it with iron bolts made to pass 
through them, and likewise through the 
beam, and then made fast at the top? We 
should think that Messrs. Francis and 
Son might be able to turn a small arch, 
without the aid of centres, with such ce- 
ment as here noticed. ] 
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ANALYSIS OF THE CRANK. 
NO. 11. 
To the Editor of the Penny Mechanic. 
(Continued from page 258.) 


Sin, —As many inquiries have been made 
concerning the effective power of the 
crank, and more especially by your ta- 
lented correspondent © T. М.” I beg to 
send the following analysis, which I hope 
will answer at once all the difficulties of 
your correspondents. 


In the crank, as applied to the steam 


engine, the effect actually produced, is to 
the effect where the force to act perpen- 
dicularly on the crank all the way round, 
as twice the diameter of a circle is to its 
circumference, which is very evident; for 
in any machine whatever, we must always 
compare the products of the power X by 
the distance it moves, to the weight x, 
by the space through which it moves; in 
consequence of this, many practical men 
have considered, that there is no propor- 
tional loss of power by using the crank; 
this is probable beyond doubt, for the 
power only moves through twice the dia- 
meter of the crank's orbit, whilst the 
crank moves through the whole circum- 
ference; but this loss of power is not 


sO great as some may imagine; it is in 
the ratio apparently of 2 : 3:1416, бс, 
including any allowance for friction, the 
power and resistance in this instance be- 
ing in the same ratio. If ** T. M." com- 
pares this with the remark, “ that the 
power exercised by a single engine upon 
the crank does not exceed more than one, 
third its revolution, is mere conjecture, 
I think that he may elicit some facte that 
will be of service to him. Now since 
the power and resistance in these two po- 
sitions are as &c., if we wish to 
determine the mean length of the crank, 
we must multiply the whole length of the 


2 Ж š b 
me 
те oF which is the same, by 


"6366; that із, when a given force is ap- 
plied to a given crank to raise a weight, 
the same effect will be produced if the 
force be applied at right angles to a crank, 
the length of which is equal to the length 
of the given crank multiplied by 6366, 
because it must be obvious that the power 
constantly acting at right angles, must һе 
greater than when it acts only up and 
down alternately, as is the case in prat- 
tice; whence, if the power acting at right 
angles be diminished in the above ratio, by 
multiplying by “6366, it will be reduced 10 
a state of equality. We now proceed (0 
deduce a general rule for finding the ef- 
fective leverage :—Let any circle, А B CP» 


crank by Ai 
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as in the diagram, represent the orbit of 
the crank, or the space through which it 
moves ор, any position of the crank be- 
low the horizontal line, and о А any posi- 
tion above it; then to find the effective 
leverage of the crank in the position о D, 
produce the line P D, which represents the 
connecting rod, then this produced line is 
the direction in which the power acts on 
thecrank; and by the laws of mechanics, 
a perpendicular on /his line, through the 
centre of motion, will be equal to the ef- 
fective leverage ; therefore through o draw 
o E perpendicular to r p E, which may be 
determined by trigonometry; for in the 


triangle o DP, we have the length of the ; 


crank o D, the length of the connecting 
rod рр, and the angle Dor, which the 
crank makes with the vertical line passing 
through o, to find the angle o p P, which 
the power makes with the crank. It is 
demonstrated in mechanics as a general 
law, that the effect of a force acting 
obliquely against a lever, is always as the 
sine of the angle of direction which the 
force makes with the lever, and if the 
length of the crank be multiplied by the 
sine of this angle, the product will be the 
effective leverage. The question is now 
reduced to finding the angle which the 
power makes with the crank, which we 
propose to investigate, and give a general 
rule for that purpose. Now by what has 
been already stated, we have given two 
sides and one angle of a triangle to find 
the rest, which is easily done by trigono- 
metry. Let c= length of crank, L = 
length of connecting rod, B= angle Do P, 
and the required angle — to $, then 
I..: B:. C.. ф= 


ВХС _ which is the angle the 


B= 
connecting rod makes with the verti- 
cal line, or the angle a Po, whence we can 
find directly the angle oDP, and conse- 
quently its supplement орк. 

This rule for finding the angle which 
the connecting rod makes with the verti- 
cal, may be expressed verbally as under :— 

Rule. —Multiply the sine of the angle 
which the crank makes with the vertical 
line, by the length of the crank, and divide 
by the length of the connecting rod, and 
the quotient will give the sine of the an- 
gle which the connecting rod makes with 
the vertical, from which the angle ODP 
may be found. Now it is found in trigo- 
nometry, that the sine of any angle is 
equal to the sine of its supplement, which 
in geometry amounts to saying that the 
external angle of any triangle is equal to 
the two inward opposite angles, as is de- 


monstrated in Euclid; whence we have 
directly 
/.вро--/ DPO--/ DOF; 


and if the sine of the angle кро be multi- 


plied by the length of the crank in inches, 
it will give the effectual leverage in inches, 
from which the effective power of the en- 
gine may be readily estimated ; for if the 
power on the connecting rod be multiplied 
by the length of the lever, the product is 
the effective force, by the theory of the 
lever. 

The following is an example, giving 
the length of the connecting rod 5 feet, 
the length of the crank 1 foot, and the 
angle which it makes with the vertical 
line 60 degrees, to find the effective le- 
verage. The natural sine of 68, which 
the crank makes with the vertical, is 
== 86503, and by the rule — XI 
--”173906 = the sine of the angle which 
the connecting rod makes with the verti- 
cal, which by the tables of sines — 938", 
then as above, 

L EDo=/ DPO Z DOP 
=9°58 + 60—69°°58’, the angle which the 
connecting rod makes with the crank, the 
natural sine of which is "93949, and this 
multiplied by the length of the crank in 
inches, will give the effective leverage; 
therefore we have 

03049 x 19—11:975388 inches. 
And, obviously, to find the effective lever- 
age when the crank is in the position 
above the horizontalline, is the same, for 
we have given the angle сов--аор, and 
the two sides, the crank and connecting 
rod. 

I hope this short investigation will 
prove sufficient to clear all the difficulties 
of your correspondents, and І hope I have 
treated so as to render it clear and intelli- 
gible to those practical men who may 
have but a limited knowledge of ** deci- 
mal arithmetic." 


T vno Lock. 
( To be continued.) 


— — 


Pneu matics. - The pressure upon a com- 
mon-sized man is equal to more than 
30,0001bs. weight, because the surface of 
his body is about 14 square feet, or 2016 
inches, and a column of quicksilver 22% 
inches high and one inch square, weighs 
15 lbs.; therefore the whole pressure will 
be equal to 302401bs. The external pres- 
sure of the atmosphere would be fatal to 
our existence if it were not balanced by 
an internal pressure whicb re-acts against 
it. 


.. 
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ON LEVELLING. 
NO. V. 


Sig, —Having in the preceding papers 
investigated most of the necessary rules 
that are used in reducing levelling obser. 
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vations, I now, in accordance with my 
promise, beg to send you an example of 
the method of applying these rules to prac- 
tice, as example will ever be the best way 
of simplifying all rules, for whatever pur- 
pose they may be intended. 


— - ee _.............................. | ................... ......... | ОНЦО 


ck š 
red s Distance. 
4*0 2-0 0:0 
6:4 5:2 1:00 
8:9 76 2:00 
— 4:5 3:00 
-- 3% 4:00 
--- 6:8 5°00 
— 8:4 6°00 
8°6 6°3 7°00 
97 4°7 8:00 
8:2 8:3 9-00 
— 4:3 10-00 
— 3:2 11:00 
— 2:1 12:00 
6:4 5:3 13-00 
7:8 6-6 14-00 
67:4 40:2 14:00 


Rise. Falls, ш 
2:0 — 2.0 
1:2 == 3.2 
1:3 == 4:5 
3°1 — 46 
1:3 — 8:9 
= 3-6 5.3 

— 1:8 3.7 

2.3 — 5:10 
5:0 — 10:10 
as 2:1 8:9 
4:0 — 12:9 
1:1 -- 13:10 
1-1 — 14:11 
1-1 — 16-0 
1:2 — 17:2 

24:5 T3 17:2 


The annexed is an example of field- 
book, as generally kept ; some use a dif. 
ferent form, but the principle is the same 
in all of them ; this, I believe, has the ad- 
vantage of simplicity, and for that reason 
is the most extensively employed. Most 
books that I have met with in practice 
are kept in this manner, some having 
the chainage distance on the outside, to 
the right, instead of between the fore and 
back observations; but this is quite arbi- 
trary and adopted at pleasure. 

Now subtracting 7 feet 3 inches, in co- 
lumn “ fall,'' from 24 ft. 3 in., in column 
“ rise," we get 24:5— 7-3—17':2 which is 
always the proof of the accuracy of the re- 
duced observations; and by the rules al- 
ready given, we are to subtract the sum of 
the fore sights from the sum of the back 
sights, and the difference is the true re- 
duced level, which above we have shown 
to be--17:2 feet; and thence, if these dif. 
ferences correspond with the above, we 
infer the reduction is correct. Now 
57.4—40:2—17-2, which corresponds with 
the above, and therefore is perfectly cor- 
rect; that is, the difference of level of the 
two places is 17:2 feet, being 14.10 chains 
distant from each other by the column 
distance. 

This short example contains every case 
that can possibly occur in practice, name- 


ly, positive, negative, and successive sights. 


Those sights opposite and corresponding 


to the blank spaces in column * back" 
sights, are all simultaneous or successive 
sights, or they are all referred to the sam 
back sight in the first series 8:9, and п 
the second 6:2 are the back sights v 
which each series are referred ; and here 
it'must be particularly observed, that in 
taking the sum of the fore sights, it does 
not mean the actual sum of all the fore 
sights under this head; for, -in reality, 
every sight, except the last, become back 
sights, which is sufficiently manifest by 
attentively considering the case thus 7$ 
becomes a back sight to 4-5, and 4°5 again 
to 3:2 down to 8:4 in the first series, which 
last is, therefore, the only fore sight, strict- 
ly speaking, that need be taken ; thence all 
those sights in the first series, from 7.010 
6:8, may be omitted, and 8:4 only taken 
into account. The truth of this is amply 
proved in the deduced result, and may be 
further so, by comparing them with some 
of the geometrical constructions already 
given, whence we may gain the following 
rule: — In a field book, whenever a suc 
cessive series of sights occur, in reducing 
the levels omit them all but the last, which 
must be added to the rest of the fore sights 
as usual. If there are more series 

one, as in the present example, omit them 
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just the same in every case; thus the ac- 
tual fore sights in our present case is by 
what is already said, 
=2°0 
5. 


8 
6 
4: 
2 
5 
6 


40:2 

and not the whole of the observations as 
registered in the column. But when the 
observations are all corresponding, or when 
there are no successive sights, then the 
whole must be taken into account, as by 
the rules before given, because then every 
fore sight has a corresponding back sight 
of its own, and, therefore, each fore and 
back sights are independent in themselves, 
and give independent results. This me- 
thod of reducing the observations is much 
the shortest, for it saves the trouble of 
taking the difference of each of the suc- 
cessive sights, as required by most of the 
other rules. There are a great number 
of different rules for this purpose, but none 
are so simple as this that I have seen. 'The 
outside column to the right hand under 
the head * reduced levels," is formed by 
adding togetlfer all the numbers under 
column “ rise," one by one, and setting 
them down opposite their respective dis- 
tances, as in the example; and of course, 
whenever any negative values or “ falls" 
occur, they must be deducted, as will be 
readily seen by tracing the column down: 
then by traciug their respective heights 
and their distances from the starting point, 
we can readily form a “ section," as it is 
technically called, which is done as fol- 
lows:— Draw on your paper an indefinite 
straight line, assume the starting point, 
from which point set off your first distance, 
and at this distance erect a perpendicular, 
either above or below the line, as the case 
is, equal to the first reduced difference, 
under column “reduced levels ;" then set 
off from this point your second, third, 
fourth, &c., distances, erecting their cor- 
responding heights at every point, and so 
continue on for the whole length of the 
measured distances; then join the top 
points of every one of these perpendicu- 
lar heights, and the “section” will be 
complete; the lengths and heights must 
be marked to each distance and height, «с. 
The section may be made to any conve- 
nient scale, generally ten chains to the 
inch. If great care is taken in laying 
down the section, the cubical contents, 
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areas, inclines, &¢., may be taken by the 
scale, which saves the trouble and time of 
numerical computation, and this mode, 
for the sake of ease and expedition, is ge- 
nerally adopted in most engineers’ and ar- 
chitects’ offices. My next paper will give 
the method of reducing the inclines, find- 
ing the averages, &c., preparatory to find- 
ing the areas and cubic contents of the 
cuttings and embankments, &c. 

I remain yours, Tyro Locx. 


— рель 


ELECTRICAL TELEGRAPH. 
To the Editor of the Penny Mechanie. 


бік,--Іп answer to your correspondent, 
“Theta,” who seems to entertain many 
supposed difficulties in my plan, I beg 
leave to say, that I do not entertain any 
fears respecting the use of a metallic pipe. 
If the theory on which I have laid my 
plan is correct, there will be no difficulties 
in the way, and it is better to have no un- 
necessary appendages to it. I apprehend 
that if the receiver be placed within half 
an inch from the end of the wires, while 
we observe a greater distance between the 
wires, and also from the outer wires to the 
metallic pipe, say an inch or more, if 
needful, that the fluid will pass through 
the nearest channel to the earth; of course 
we could not allow any angles or points in 
the construction, which would either give 
off or receive the fluid. 

If my theory be established by fact, 
* Theta” will find that we can dispense 
with his glass tubes and his logs of 
charcoal, which latter substance he says 
is not generally known to be a non-con- 
ductor; no, I believe not, nor is it a fact, 
for which information I need only refer 
him to page 245 of No. 71 of your Maga- 
zine, which brings me his communication. 
[ expect that the galvanic battery will be 
found most convenient for accumulating 
the fluid in sufficient quantities. 

Another Correspondent, “ N. S. N.,“ 
has obliged me with a few friendly hints 
respecting it, for which I thank him, al- 
though I differ from him with respect to 
laying aside the letters of the alphabet; 
the expense of the additional wires as a 
public thing is not worth a thought, and 
the adapting it in case of need for easy 
private communication, is, in my opinion, 
not one of its least recommendations. His 
greatest difficulty appears to be the mend- 
ing of a broken wire; had l but few wires 
such an accident would probably throw 
the telegraph entirely out of use, until 
some means had been found to repair it ; 
but how stands the case when I have all 

` 
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the letters of the alphabet, how easy will 
it be to substitute for the broken letter (if 
it be one of great importance) another wire 
containing a letter of less importance, as 
we know there are letters that might very 
easily be spared: or again, to provide for 
& rainy day by having two or three more 
wires than we have immediate occasion 
for. To this I need only add, that care 
should be taken in the first construction, 
to have the wires sufficiently stout, and 
well rivetted and soldered at the parts 
where they are joined. I hope now I have 
said enough to quiet the minds of your 
correspondents, who really appear to have 
been very easily alarmed. 

One improvement has struck me since 
I wrote my last letter, which I will take 
this opportunity of publishing ; it is that 
points be substituted for the nobs or balls 
at the end of the wires, which will give 
out the fluid more freely and take a longer 
time in passing off, allowing the person 
who is copying the communication a more 
distinct view of the letter on which the 
fluid is playing. Your's truly, 

London, Feb. 24th. 


— 


BOTANICAL SOCIETY OF 
LONDON. 


Instituted November 29, 1836; 75, New- 
man Street, Orford Street. 


To those of our Readers who take delight 
in the beautiful science of botany, and 
who may not be acquainted with the rules 
and regulations, (or perhaps even the ex- 
istence) of the above society, the following 
synopsis will no doubt be of interest :— 

The Botanical Society of London is in- 
stituted for the promotion and diffusion of 
botanical science, by the formation of an 
herbarium, the exchange of specimens 
with other societies, or with individuals, 
the reading of original and other papers, 
the formation, also, of a library and mu- 
seum, and by the establishment of a bo- 
tanic garden, as soon as the funds of the 
society will permit. 

The number of British plants received 
amount to 4,819 specimens, including 
ferns; 767 species, including 1,313 speci- 
mens, have been arranged in the herba- 
rium, according to the system of De Can- 
dolle. The remaining 3,506 duplicates, 
including 515 species, will be distributed 
to those persons who have favoured the 
Curator with lists of desiderata for that 
purpose. 

In addition to the extensive and valua- 
ble collection of British plants, the council 
beg to announce the receipt of a large 
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collection of French plants, supposed to 
be а ,portion of the Herbarium of Jean 
Jacques Rousseau, together with some 
plants from Mahon, Minorca, presented 
by the secretary. Another collection of 
foreign plants from America, collected by 
the officers of the Hudson's Bay Company, 
has been presented by Joseph Freeman, 


Esq. Also specimens of Lycopodium Cir- 


cinnatum, from the president, sent by Dr. 


Forbes, F. R.S. of Chichester. Specimens 


of three new British plants have been re- 
ceived, viz, Claytonia Alsinoides, from Mr. 


W. Baxter of Oxford; also a moss, new 


to Britain, Cinclidium Stygium, from Mr. 


Leyland of Halifax; and specimens, of 


which there are many duplicates, of Spar- 


tina Aiternifolia, from Itchin Ferry, 
Southampton, presented by Dr. Macreight, 
V.P. 
The society have also received from 
Mr. R. H. Schomburgh, now travelling in 
British Guiana, papers accompanied with 
drawings on the two following interesting 
plants, which were read before the society, 
vize: Victoria Regina and Loranthus 
Smythii. Also donations of seeds from 
the Cape of Good Hope, presented by M. 
Schmidt. 

The meetings of the society are held 
every first and third Friday of the montb, 
from November to June; and on the first 
Friday of every other month, at their 
Rooms, No. 75, Newman Street, Oxford 
Street, at 8 o'clock, p. m. precisely, where 
all communications to the secretary are 
requested to be addressed. 

Ladies are eligible as Members, upon 
the same terms, and possess the same pri- 
vileges as gentlemen. 

Previous to the ordinary meetings, com- 
mencing March 2nd, 1838, at 7 o'clock, 
p.m. precisely, the Curator will com- 
mence a Course of Lectures on the Prac- 
tical part of Botany, to which the Mem- 
bers and their friends, (ladies and gentle- 
men) are invited to attend. 

Annual Subscription.—Resident Mem- 
bers, One Guinea; Corresponding Mem- 
bers, Half-a-Guinea. Admission Fee, 
Half-a-Guinea. 


At a meeting of the above society, 
March 2nd, John Reynolds, Esq. M.M.S., 
&c., Treasurer, in the Chair; Daniel 
Cooper, Esq A. L. S., Curator, delivered 
a highly interesting and useful lecture 
introductory to a series of lectures on 
botany, in which he explained the various 
species of roots, which were illustrated bá 
a number of well.executed diagrams. The 
lecturer also ably pointed out, from ап 
interesting diagram, the geographical dis- 
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tribution of the vegetable kingdom; and 
enumerated the number of species of 
plants known at different periods from 
the earliest knowledge of botany, (at 
which period only seventy-six species 
were known) up to the present time ; the 
number of known species being now up- 
wards of sixty-thousand. 

After the lecture was concluded, W. H. 
White, Esq., S. M. S., read a paper on a 
new species of Epilobium, which had been 
cultivated from seeds sent from Central 
Russia. This new species of Epilobium 
seems to be intermediate between E. Au- 
gustissimum, and E. Rasemarinifolium of 
Staenck. it has been named E. Canesceus. 
The E. Rasemarinifolium appears to be 
the same plant which has been found 
plentifully by Bigelon, in the environs of 
Philadelphia, U.S., and which he has 
called E. Lineare. Миа! has found the 
same plant near Boston N. A., and calls 
it E. Squammatum. 

The £. Augustissimum, Curt: Bot. Mag. 
Pl. 76, is the E. Dovonwi of Allieni, E. 
Lobelii of Villaes, E. Halleri of Retz, and 
the E. Augustissimum B Alpinum of 
Sering. 

— ——— 
ON THE POWER OF THE CRANK. 


To the Editor of the Penny Mechanic. 


бін,--І should have felt myself particu- 
larly obliged had ** Q. E. D." proved in 
a clear and intelligible manner, that my 
plan of calculating the power of the crank, 
(that important member of the most valu. 
able of all machines) was incorrect ; but, 
no, he desires to “avert an impending 
controversy," and thereby check inquiry, 
prevent useful discussion, and mistify in- 
stead of simplifying the intricate rudiments 
of mechanical science. 

The peculiar *strange" notion which 
enabled an “ unlettered self-taught pea- 
sant," James Brindley (see No. 27, Vol. 1.) 
to overcome every obstacle in levelling 
and forming canals, erecting the most 
powerful steam-engines of his day, will, 
perhaps also appear, very strange to 
your correspondent “Q. E. D." Le 
says, “the whole force of the steam 
expended in raising the piston, is effective 
in the production of rotary motion in the 
crank." Does Q. E. D" mean, that the 
steam is as powerful upon the piston ard 
crank, when the former is commencing 
its descent from the top of the cylinder, 
and the latter from the “dead centre,“ 
as it is when the piston has made half the 
stroke, and the crank is at full power or 
leverage? If he does, then I want proof 
founded upon practical knowledge. 
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Let “Q. E. D." start an engine when 
it is loaded nearly equal to its power, and 
the crank is at the dead centre; although 
the steam may be at high temperature, he 
will be obliged to apply crowbars at the 
circumference of the fly-wheel to assist 
that “ important member” (crank) in its 
approach to full power; when a few 
vibrations between the centres will be пе- 
cessary, to impart momentum to the 
wheel, and to form a vacuum before the 
fly-wheel will be enabled to make a re- 
volution. 

Again, * that when the crank is at 
Zero no steam is expended." Then it 
follows that the machine itself must be 
defective as well as the crank, and a con- 
tinued rotary motion cannot be produced 
in the crank by the force of steam alone. 

Again, “Тһе force is unequally distri. 
buted, but not diminished." Strange 
* Q. E. D." I should very much like to 
have this gentleman; this master-piece of 
machinery, turning a five-feet grind-stone 
with a fourteen-inch (crank) handle. I 
would engage to find out his dead centre 
** Zero," although he may form himself 
into any angles, with the handle most 
favourable to power; and flatter himself 
that his “ force ” remains undiminished. 

* Q. E. D.” further asserts, “ The effect 
is exactly the same as if the piston were 
to act successively upon all the parts of a 
straight lever, extending from the centre 
to the circumference of the circle described 
by the crank." How is this assumption 
proved? l will maintain until I am con- 
vinced to the contrary, that the use of 
double engines is merely to effect regula- 
rity of motion, and not the increase of 
power. The crank, acted upon by the 
piston, and paddle wheel, (the resistance 
at the circumference) turning on the same 
axis, is as a lever of the first order. The 
effective power and weight is as the dis- 
tance between tbe points of action, and 
the (axis) fulerum. I would recominend 
* Q. E. D." in order to test the point in 
question, to procure an old woman's spin- 
ning-wheel, (See No. 22, fig. 3, Vol. 1,) 
to suspend a weight from the crank, and 
а weight from the circumference of the 
wheel, to ballance when the crank is 
placed in an horizontal position, and in 
putting the wheel and crank іп motion 
he will discover his error. 

Your humble Servant, 
Feb. 22, 1838. Tuomas MATHEWS. 


P. S.—1 am obliged to Mr. Thomas for 
his kindness in explaining the table, and 
I beg to inform him that І have directed 
my attention to the properties of the crank 
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for some years, and have discovered an 
effective substitute for the crank, capable 
of receiving and exercising full power on 
every part of its rotary motion ; but want 
of means has obstructed my progress 
with it. 


е 
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ON THE NATURE AND PROPER- 
TIES OF STEAM. 


NO. VII. 
VIS VAPORIS. 


THE single acting engine of Watt, differs 
from the atmospheric very little, and in 
this particular, that instead of the atmos- 
phere pressing down the piston as in the 
atmospheric engine, after the formation 
of a vacuum beneath the piston, it is in 
the single-acting engine pressed down by 
the steam from the boiler. The cylinder 
having a cap, instead of the open top, as 
in the atmospheric engine. The upstroke 
of the piston being effected in both in the 
same manner, viz. by a counter weight on 
the pump rod (if a pumping engine), or 
on the end of the working beam. Before 
the time of Watt, the condensation of the 
steam was effected by the injection of a 
jet of cold-water into the cylinder, so that 
the cylinder was alternately heated and 
cooled every stroke, causing a great loss 
of steam, and consequently expense of 
fuel. By the introduction by Watt, of 
the method of condensing in a separate 
chamber, this loss was prevented ; though 
in parts where fuel is very cheap, engines 
on the original plan, are, or were till very 
lately at work. Many atmospheric en- 
gines, are now however fitted with con- 
densers, by which means they are rendered 


nearly as efficacious as the single-acting. 
C. D. T. 


— 25у нн 
LECTURE 
ON 
MECHANICAL AGENTS. 
BY DR. LARDNER.. 


Dn. LARDNER concluded his course of 
lectures on Mechanical Agents and Pow- 
ers on Friday last, the 9th instant at the 
Mechanic's Institution, the subject of 
which was as follows :— 

After the usual exhordium, and a brief 
recapitulation of the main subjects of the 
last lecture, in which he had alluded to 
the property of steam, he proceeded to ex- 
plain, upon the most elementary princi. 
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ples, the properties of solids and fluids, 
merely in reference to the difference of 
their natures, as applicable to the purposes 
of man as mechanical agents. We will 
pass over the definitions of a solid body, 
as they are too well known to require re- 
capitulation here, and proceed to an ele- 
mentary property of fluids, distinguished 
as elastic and non-elastic. In the case of 
the latter, they always require an auxili- 
ary power from some other force to assist 
them, either as a direct power or as a se- 
condary agent ; thus, for the care of water, 
to render it available as a mechanical 
agent, it will require the intervention of 
some force, as that of the mill-stream, re- 
quires that the source of the water should 
be considerably elevated above that point 
in its course where it is intended to act as 
a power in any machinery, or else it vill 
require a direct communicated power, as 
in the case of hydrostatic presses, &c. ; or, 
thirdly, the application of heat, by which 
its temperature must be raised, and con- 
verted from a non-elastic fluid water, toa 
highly elastic fluid —steam ; by itself alone, 
without the intervention of some of these 
or other powers, it will not be at all avail- 
able as a mechanical agent. Elastic fluids 
are somewhat the same, which we will point 
out. Let us have a square box of any 
given dimensions, and let it be filled with 
any non-elastic fluid, say water, then by 
the hydrostatical powers, or laws of these 
fluids, the pressure of the fluid on the base 
of the box will be equivalent to the whole 


weight of the fluid contained in it, which 


is manifest, for the whole of the fluid rests 
on the base of the box, and consequently 
presses it proportionably, whilst the pres- 
sure on the sides is but about half the 
weight of the fluid; and if we were to 
shut the lid of the box, there would be no 
pressure on it, which may, indeed, be said 
to be a distinguishing property of non- 
elastic and elastic fluids. 

The non-elastic fluids, as we can see 
from the example of the box, cannot have 
any effect on the lid, either upwards or 
downwards, and consequently the only 
pressure on the lid is that of the ordinary 
pressure of the external atmosphere. But 
the case is very different in elastic fluids, 
as we will now prove. Suppose that box 
before mentioned is of iron, and full of 
water, and let a lamp be now applied to 
it, the temperature of the water will be 
raised, and it will soon begin to boil; the 
consequence is, that a highly elastic fluid 
is formed, which fluid is much lighter 
than the atmosphere in an ordinary state, 
and it, therefore, as a consequence of the 
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property of hydrostatics, endeavours to 
ascend, but the lid being supposed to be 
closed, it necessarily encounters a resist- 
ance from the lid of the box; the heat 
being continued, the generated steam be- 
comes more and more highly elastic, and 
at length bursts the lid of the box ; and 
thus in every case of an elastic fluid is 
there always an upward pressure, which 
is distinctly contrary from the before- 
mentioned property of water, though wa- 
ter itself will press powerfully upwards 
against any body floating on it ; and it is 
this upward pressure of the water alone 
which causes a body to float; therefore, 
as a natural consequence, all floating bo- 
dies must be lighter than water, bulk for 
bulk ; thus, for instance, gold, which is 
about nineteen times heavier than water, 
would not swim unless the water was 
nineteen times more dense than ordinary, 
whence arises the theory of the specific 
gravity of bodies. 

The properties of elastic fluids already 
mentioned, are not the only ones; they 
admit of 8 directly contrary case. After 
having been expanded by the absorption 
of caloric, they may be again contracted 
to their original dimensions, by abstract- 
ing from them the caloric which they have 
absorbed, as we have already pointed out 
in the case of the tube and piston men- 
tioned in the last lecture; and from these 
properties arises one of the most gigantic 
powers, applied to useful purposes by the 
inventive genius of man ; this application 
is the steam engine, which we shall now 
endeavour to render intelligible to your 
readers, as far as it is possible to do with- 
out the aid of diagrams, and as far as may 
-be consistent with brevity and perspi- 
cuity. 

Suppose, now, that we have a cylinder 
with a moveable but air-tight piston, con- 
nected to a boiler in which steam is gene- 
rated, so that the steam from the boiler 
may, by the aid of pipes or other suitable 
apparatus, be led directly to the bottom of 
the cylinder, and that by the aid of a stop- 
cock, or similar contrivance, we can ad- 
mit steam at pleasure, and in any conve- 
nient quantity, into the cylinder. Sup- 
pose that the piston is at the bottom of the 
cylinder and the stop-cock closed, now by 
the natural inertia of the different parts 
of the apparatus no motion will ensue; 
then let us suppose the stocp-cock to be 
suddenly opened, the steam from the boiler, 
by its superior elasticity and expansive 
force, rushes into the cylinder, апа strik- 
ing against the piston with a force propor- 
tional to the difference of the pressure of 
the steam on the piston and the pressure of 
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the external atmosphere, the piston is now 
forced to the top of the cylinder ; and if 
the stop-cock was left open and the heat 
continued, it would remain there, and 
perhaps burst the cylinder. We have al- 
ready shown, that the steam will admit of 
contraction by being cooled down, conse- 
quently if the stop-cock is closed and the 
cylinder cooled, the piston will immediately 
descend to its first position. But it must 
be directly obvious, that if the cylinder is 
cooled down to the temperature of the at- 
mosphere to allow the piston to descend, 
the next time the stop-cock was opened to 
admit steam again into the cylinder to 
force the piston up, it would also be con- 
tracted or condensed, and, consequently, 
the piston could not ascend, whence we 
see that cooling the cylinder will not do, 
if we wish to apply this usefully to prac- 
tical purposes. The celebrated Watt was 
the person who first applied a method of 
condensing the steam without cooling the 
cylinder, which may be described nearly 
as follows :—Suppose we have a square 
box either containing cold water, or, what 
is much better, submerged under water 
like a diving bell, so that it may always 
be kept at a much lower temperature than 
the surrounding media, then let a pipe 
lead from this to the bottom of the cylin- 
der, or it may be equally convenient if 
towards the top, and fastened with a stop- 
cock in every respect similar to the pipe 
leading from the boiler, open the steam 
pipe stop-cock, and the steam instantly 
rushes into the cylinder and forces the 
piston up before it; and now to condense 
the steam, shut the stop.cock leading from 
the boiler, and at the same time open the 
cock leading to the submerged box, or 
what is technically termed the condenser, 
and the steam immediately rushes from 
under the piston in the cylinder, down 
the open pipe into the condensing box, 
and the coldness of the box instantly con- 
tracts or converts the steam into water at 
nearly the same temperature as the water 
surrounding the submerged box or con- 
denser; then the steam being thus con- 
densed, and a vacuum formed under the 
piston, the pressure of the external at- 
mosphere on the upper portion of the 
piston, forces it down to the bottom to its 
original position. Now closing the stop- 
cock leading to the condenser, and open- 
ing that from the boiler, the steam as be- 
fore rushes into the cylinder and forces 
up the piston ; open the condensing stop- 
cock and the steam is again condensed, 
and the piston accordingly again brought 
down, and thus an alternate upward and 


i downward motion is given to the piston 
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by the reciprocal expansion and condensa- 
tion of thesteam. This is the elementary 
principle of every condensing steam engine, 
however complicated its machinery and 
works may be; they all are resolvable | 
into this principle. | 
The principle already explained is that 
upon which the engines, commonly called | 
low-pressure engines, are made; from the 
details just given it is sufficiently easy to 
see how an engine is constructed from 
these principles ; for if We suppose an in- 
flexible rod or bar attached, or rather con- 
stituting the piston, be attached by a 
series of parallel bars, technically called 
parallel motion, to 2 strong iron bars vi- 
brating on a centre similar to the arms of 
a common balance, every time the piston 
is forced upwards by the mechanical ac- 
tion of the steam in the cylinder, the 
iron beain is made to vibrate upwards at 
the end connected to the piston, and 
downwards at the opposite end; to which 
а pumping apparatus may be conveniently 
fixed ; and, consequently, every time the 
piston descends by the condensation of 
the steam, the external atmospheric pres- 
sure forces the piston down to the bottom 
of the cylinder, and thereby elevates 
the pump end of the vibrating beam, and 
thus can raisea quantity of water at every 
descent of the piston, This is the prin- 
ciple upon which the pumping engines of 
the mining districts are made; but a far 
more powerful aud effectual mode of 
working steam as a mechanical agent, is 
by taking advantage of its expansive qua- 
lities, and applying it as an expansive 
agent. Now we know that if any elastic 
fluid be compressed by a given weight, 
it will possess a known volume ; but if 
we remove this weight it will immediate- 
ly expand, and occupy many more limes 
its previous space; but the elasticity of 
fluids are known to be proportional to 
their density, consequently the more an 
elastic fluid is compressed the more den e 
it will be, a.d therefore the more elastic, 
or more powerful as a mechanical force ; 
this is plainly exemplified in the air-gun, 
the air is condensed in a separate cham- 
ber, and by opening suddenly a valve the 
air by its expansive force rushes into the 
barrel of the gun, and forces out the ball 
with immense velocity, which velocity 
will be proportional to the weigut of the 
ball and the density, or rather the con- 
density of the fluid; for the more it is 
compressed the more violently it forces 
out the ball; and upon a similar principle 
advantage is taken of the expansive pro- 
perties oí steam; for suppose we have a 
cylinder of known dimensions, and as 
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before, accurately fitted with a piston, 
moving free, but perfectly air-tight ; if we 
admit steam into this cylinder under the 
piston, and leave the valve from the boiler 
to the cylinder open till the steam has 
forced the piston to the top of the cylin- 
der, and then closed previous to condens- 
ing the steam, the only etlect produced 
will be that already described; and ob- 
viously the cylinder will then be filled 
with steam of the same density and tem- 
perature of the boiler, from which the 
steam in the cylinder was obtained. Aud 
consequently, if this be condensed, we 
shall at every condensation have to con- 
dense a cylinder full of steam of the den- 
sity of the steam in the boiler; but if, 
when tbe steam is forcing up the piston, 
we close the valve from the boiler, when 
the steam has forced the piston only half 
way up, the piston will be driven up at 
the same velocity as the former by the 
expansion of the steam ; and we can now 
see the saving in both steam and fuel in 
using au expansive engine, for in the 
first case a cylinder full of steam of the 
density of the boiler has to be condensed, 
whilst in the latter, since the steam valve 
is closed at half the elevation, and the 
steam expands through the rest, it is 
consequently only half as dense as that 
in the former instance, and also only half 
the former quantity is used ; for plaiuly 
the cylinder was only half tilled with 
steam at the same deusity as that in the 
boiler, whence the saving of steam is 
manifest as wellas the economy of fuel. 
And we now proceed to show that there 
is a corresponding gain of power ; for let 
the cylinder be 1 foot high, and of any 
convenient diameter, and the piston weizh 
15 pounds, which consequently in our 
case will be theload of the engine; let the 
steam be admitted under the cylinder, 
and when it has forced the piston up 6 
inches, stop the steam, and the piston will 
be carried to the top of the cylinder by 
the expansion of the steam, so that in this 
case the same amount of work will be 
done with only half the quantity of steam. 
Now again, suppose the steam carries the 
piston as in the first case 1 foot high, and 
then 74 lbs. to be taken from the piston. 
or its weight be reduced one-hal; the 
steam immediately expands to twice its 
bulk, and consequently raises the piston 
(шолу weighing 71165.) 2feet high, Агаш, 
suppose the piston to be reduced to 31105. 
the steam immediately expands azam 
about six inches, so that the piston wei 
ing 34 lbs. is now lifted about 32 inches 
high, and consequently the following 
amount of labour is done: the piston 
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weighing 151bs. is raised 1 foot, when only 
weighing 74 lbs. it is raised about 2 feet, 
and when only weighing 34lbs. it is 
raised about 32 inches with the same 
amount of steam as required when work- 
ing unexpansively to lift the piston, 
weighing 15 Ibs. 1 foot high; so that we 
can get double the work done with the 
same quantity of steam, when acting ex- 
pansively, as when acting unexpausively. 

But this amount of labour will not be 
obtained practically, for the weight cannot 
be halved at pleasure, independeut of 
other causes, and, instead of expanding 
and forcing the piston upwards, it works 
contrarily, and is employed in forcing the 
piston downwards ; these are the steam- 
engines employed in the different mines 
in Cornwall, where almost incredible re. 
sults are obtained. The next species of 
engine to be described is the high-pres- 
sure, or more properly, the non-condens- 
lg engine. 

Imagine a cylinder similar to those 
already described, having four pipes сош- 
municating with it, two to the atmosphere 
and the other two to the boiler; let two of 
these pipes act on the top of the piston, 
being placed on the top of the cylinder, 
directly opposite to each other, one of 
them of entrance and the other for the 
escape of the steam, and the other two at 
the bottom of the cylinder, opposite to 
each other, and for the same purposes as 
the other two, and let them act diagonally, 
thatis when the steam is flowing in at the 
top entrance pipe, let it be escaping from 
the bottom exit pipe, so that we can 
dispense altogether with the condensing 
machine ; for after the stcam has done its 
work it is allowed to escape into the at- 
mosphere ; the principle of the action of 
this machine is nearly as follows. Shut 
the valve leading to the atmosphere at the 
bottom of the cylinder, and open that 
leading to the boiler, and the steam rush- 
ing in raises the piston, closes the steam 
admission valve at the bottom aud open 
the exit valve; and at the same time open 
the valve communicating to the boiler 
from the top of the cylinder. and the steam 
rushing in forces the piston. down, the 
Steam that had first raised the piston es- 
caping through the open valveat the same 
time, and this being continued alternately 
gives motion to a suitable apparatus, as 
required, 

The high-pressure engine is that used 
in locomotive carriages, from their conve- 
nience in not having so incumbering an 
apparatus as a condensing machine, when 
they are applied as a moving power to 
these engines. The cylinders іп which 
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the pistons work are generally laid horo- 
zontally under the carriage ; two cylinders 
are always used, one to each side of the 
Carriage, they give mution to the wheels 
in the following manner: the cylinders 
are mostly fixed just under the axles of 
the hind wheels, and the connecting rod 
of the pistons are attached to two cranks 
on the axle of the fore-wheels ; they work 
alternately, when one is pushing the 
crank in oue direction, the other is push- 
ing the second crank in the contrary 
dircction, and these turn the axle to which 
the fore-wheels are attached round, which, 
meeting with a strong friction from the 
surface of the rails on which the wheels 
move,the whole machine is propelled for- 
ward with a velocity proportional to the 
stroke of the engine, the diameter of the 
wheels, and the leverage of the crank, or 
perhaps more rigourously speaking, pro- 
portional to the wheels and piston ; thus 
suppose the circumference of the wheels 
to be ten feet, and the length of stroke 
one foot, whenever the piston completed 
one stroke, the carriage would necessarily 
move the leugth of rail equal to the cir- 
cumference of the wheel, therefore the 
greater the number of strokes per minute 
and tlie greater the circumference of the 
wheels, the greater will be the velocity of 
the engine; the average velocity at pre- 
sent may be about thirty miles per hour. 
But Mr. Brunel, on the Great Western 
Railway, by taking advantage of the fore- 
going principles, will nearly doable that 
velocity, with the mail-trains, for he in- 
tends having the wheels of double dia- 
meter to the present, and to ensure safety 
he has laid his rails considerably wider 
than usual; this of course will reduce 
the ceutre of gravity cf the engine and 
train much lower than at present, and 
avoid the danger of overturning at such 
high velocities; it is expected that by 
combining these principles he will run 
his mails at a velocity of between fifty 
and sixty miles per hour. 

Having thus briefly explained the ele- 
mentary principles of the different steam 
engines now used, we proceed to offer a 
few remarks on their most requisite and 
essential attendant, the boiler, for without 
this apparatus, as is well known, the steam 
engine could not exist. 

The forms of steam-engine boilers are 
nearly as varied and numerous as any of 
the common culinary apparatus for a simi- 
lar purpose; but that which is mostly 
used is cylindrical, or on many occasions 
globular. "The principle to be obtained in 
a boiler for the double purpose of economy 
and expedition, is the greatest amount of 
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surface exposed to the action of the fire, 
in the least room possible. The earliest 
boilers appear to have been tubular, or 
something similar to an ordinary copper, 
covered with an hemispherical or segmen- 
tal top, and in the earliest engines the 
cvlinders were sometimes in the boilers, 
at other times just above them. 

Some of the steam-boat boilers of the 
present day are square or rectangular, 
with a semi-cvlindrical roof, pierced as 
usual for safety valves; but by far the 
best and most convenient is the cylindri- 
cal boilers, with segmental or hemispheri- 
cal ends ; these are those that appear to 
be in the most repute practically ; but 
the forms are very various, every engineer 
having a shape of his own. Some boilers 
have been made cylindrical, with alter- 
nate lavers of fire and water, similar to 
cylindrical galvanic apparatus, acid, cop- 
per, and zinc; some have been made like 
a parallel row of tolerably thick pipes, 
and some have been made cylindrical, 
with a number of smalliron pipes running 
longitudmally through the boiler, through 
which pipes the fire is forced by the very 
powerful draught of the furnace or flues. 
Boilers of this description are frequently 
used on locomotive engines, which of all 
other engines require the greatest expos- 
able surface in the least possible room. 
-But one of the most novel ways of gene- 
rating steam, is that without a boiler. А 
small cistern of mercury is placed in the 
flue or chimney, and raised to a very high 
temperature, and drops of water are al- 
lowed to fall on it, which, by the intense 
heat of the mercury, is immediately con- 
nected into steam, and is then conducted 
by means of pipes to its proper sphere of 
action. In the locomotive engines, it must 
be observed, that the steam is there worked 
ou the high pressure principle, by which 
the heavy and cnmbrous apparatus of 
condensing is avoided; and in these en- 
gines an intense heat is required for gene- 
rating the necessary supply of steam ; and 
it is commonly known, that to any steam- 
engine or other furnace, the longer the 
chimney the greater the draught, and, 
consequently, the greater the power of the 
fire, for a long chimney may be considered 
as nothing more than a great pair of bel- 
lows, for it answers precisely a similar 
purpose, namely, that of forcing a greater 
quantity of air in the fire, from which air 
the fire derives the principle of its heat by 
absorbing oxygen ; but it must be obvious, 
that in a locomotive engine along chimney 
cannot be used, whence arises a dithculty 
of keeping up a fierce fire ; but this is ob- 
viated by a very simple contrivance, and 


marked the great rapidity of the strokes or 
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equally, if not more effective, than either 
a chimney or pair of bellows; the steam, 
after having done its work in the cylinder, 
is carried by pipes to, and discharged up, 
the chimney, and thus a great draught is 
obtained, sufficient to answer al] the pur- 
poses required ; now any person who has 
heard the beating of the pistons of the 
steam-enpine at a distance, must have re- 


pulsations, so fast that it would defy any 
attempt to count them; and at every one 
of these strikes a quantity of steam is 
ejected from the cylinders after having 
done its work, and consequently, at every 
successive stroke, a blast of steam is driven 
up the chimney, which, by its superior 
force, drives out the air in the upper part 
of the chimney, and the cold atmosphere 
rushes through the fire, to fill up the va- 
cuum thus formed in the chimney : in this 
way they obtain a sufficient draught, so 
that the steam not only drives the engine, 
but performs the office of a pair of bellows 
at the same time, indeed so fierce is the 
combustion, that two or three trips is often 
sufficient to fuse the grating at the bot- 
tom. The lecturer stated, that being once 
on anengine experimenting on the Man- 
chester Railway, the heat was so intense, 

| as to fuse a new grating in less than ап 
hour. We may form an idea of the in- 

| tensity of the fire on this occasion, by 
observing, that the back of a domestic 
kitchen fire-grate is seldom, if, indeed, 
ever fused, by the most powerful fire thev 
can obtain, which in great houses is far 
from being contemptible, from the im- 
mense height and consequent draught of 
the chimney. 

It is a matter of observation, that all 
boilers lose much of their heat, like all 
other bodies, by radiation; for if any me- 
dium, as the atmosphere, colder than a 
heated body, comes into contact with the 
heated body, it imbibes some of its heat. 
This being the case with steam-engine 
boilers, they have endeavoured of late to 
remedy this, by covering or inclosing 
them with any non-conducting substance, 
such as shreds of flannel, blankets, &c.; 
but in the Cornish engines they now in- 
variably cover them with а casing stuffed 
with fine sawdust, which prevents the 
loss of heat by radiation, and consequently 
economises the fuel; but not only the 
boiler emits a great part of its heat, but 
every other part of the machinery in con- 
nection with the steam. The loss of 
steam from condensation in the pipes is 
very great, almost beyond conception; 
but by covering them with rope, flannel, 
or casing them in saw-dust, this loss is 
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very sensibly diminished ; and in every | 
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same as that of our Correspondent, we 


case where the machinery is distant from , would advise the latter to say as little 


the boiler, they always take care to cover 
it with some non-conducting surface. 
The loss is very great from every other 
part of the machinery, as the cylinder, 


&c., but which, by being kept constantly | 


about the matter as possible; for, from all 
we can learn, the invention is a failure. 
The stove can be seen at the Athenæum 
Office, Wellington-street, Strand.—The 
insertion of this letter has been unavoid- 


bright and polished, does not lose its heat; | ably delayed in consequence of ** J. 1.” 
for it is well known that polished surfaces having sent it to the publisher instead of 


do not radiate heat so readily as rough 
unpolished surfaces, therefore this polish- 
ing is not only a matter of neatness, but 
of actual economy. 

I will now take my leave of this sub- 
ject for the present, and will return to it 
ultimately by way of commentary ; hoping 
that these brief outlines of the science of 
mechanical forces has not been unacccept- 


able. 


Түко Lock. 
March 12th, 1838. 
— ER 
DR. ARNOTT'S THERMOMETER 
STOVE. 


To the Editor of the Penny МЕСНАМІС. 
Sin, —I beg to inform your Correspondent 
«J.S. D." if what he states to be the 
principle of Dr. Arnott's thermometer 
stove, viz. a simple box of iron containing 


fire, with only as much air admitted by a design; 


valve, &c., opening into the ash pit as is 
just sufficient to feed combustion, &c. 
It is correct that it is one of the best and 
most economical modes yet invented ; but 
I beg to inform “J. S. D." that I have a 
patent for burning combustible bodies in 
air-tight chambers, kilns, oveus, &c. (ad- 
mitting air by the ash pit), for heating 
large bodies to a red heat, &c. Now this 
is my principle, and I am sure that Dr. 
Arnott would be the last person to assume 
as his invention one which has been pa- 
tented upwards of four years. I perfectly 
agree with ** J. S. D." wherein he says, 
that ** these boxes being constructed on 
philosophical principles, they are calculat- 
ed to etfect a better or more complete com- 
bustion of fuel than any other method yet 
discovered, and that they are a saving of 
fuel either upon an extensive or small 
scale, and that to & very considerable 
amount. Will you, Sir, have the good- 
ness, through the medium of your journal, 
to oblige me by stating where Dr. Ar- 
nott's stove can be seen in operation. 
I remain yours, &c. 
J. I. 
17, Bennett's-buildings, Kennington- 
lane, Feb. 27, 1836. 

(1f the principle of Dr. Arnott's ther- 

mometer stove should prove to be the 
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SCHOOL OF DESIGN. 


WE were admitted on Tuesday last to 
view the drawings of the students of the 
School of Design, established a few months 
since by Government, and were highly 
gratified. "The drawings, generally, did 
great credit equally to the masters and the 
pupils; and it was impossible not to feel 
the immense influence which such a sys- 
tem, if persevered in, must have ultimate- 
ly on the manufactures of thecountry. It 
appeared, from inquiry, that the majority 
of the students were the sons of respect- 
able tradesmen. "We confess that we 
would willingly have found among them a 
few youths from a humbler class—the 
sons of those horny-handed mechanics, 
whose fate it will be to execute what others 
but these will probably follow, 
when success shall enable the Council to 
reduce the monthly payment. Among the 
drawings which appeared to us to deserve 
especial mention, were those of Brett, 
Wild, Bond, and Winsor,—the last is & 
deaf and dumb youth ; and a model by him, 
in plaster, from an antique frieze, was in 
a fine bold style, and full of promise. — 
Atheneum. 
— 


Method of Willing Paper for Bank- 
Notes.—The paper is laid between two 
small boards, and put into a vessel of 
water; the vessel is then put under the 
receiver of an air-pump; the air is then 
exhausted and bubbles out of the paper; 
the air is then let in again, when it presses 
the water with such force as to drive it 
into the paper, and thereby preventing its 
being torn, as it would beif wetted singly. 
This is the way the charcoal is prepared 
which is used at the Jerusalem Coffee 
House; only, instead of water, there is 
some preparation used which is mixed 
with the latter, and it is then allowed to 
evaporate, leaving the mixture in the 
pores of the charcoal, which keeps the 
carbonic acid out. 

Yours, &c. 
D. E. Q. 
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OIL GAS. 


WHEN oil is subjected to a red heat, ex- 
cluded from air, it is decomposed ; its ele- 
ments enter into a new state of combina- 
tion, and a large quantity of gaseous mat- 
ter, now called oil gas, is given off, which 
affords, by its combustion, a brilliant light, 
and which, as oil is composed chiefly of 
carbon and hydrogen, the proportion of 
oxygen being very small, contains little 
carbonic acid, and is entirely free from 
sulphur. For this reason it does not re- 
quire to be purified ; hence the method of 
preparing it is much more simple than 
that for procuring coalgas. For this pur- 
pose a reservoir full of oil is connected by 
a tube, with a cast.iron retort placed in a 
furnace, and from the opposite end of 
which these' tubes pass to the gasometer. 
Having stuffed the retort with pieces of 
brick or coke, it is made red hot, and the 
oil is then allowed to flow in, in a small 
stream ; the use of the coke or brick ap- 
parently being merely to retard its pro- 
gress, and thus expose it more completely 
to heat. The moment it enters the retort 
it is decomposed, gas is formed, and it 
passes into the gasometer. During its 
passage through the tubes it deposits a 
little volatile oil and acetic acid, which are 
drawn off by a stop-cock attached to them; 
but it still retains part of the former, 
which gives to it its peculiar odour. The 
manufacture of oil gas, on a small scale, 
may be shown by a very simple appara- 
tus:—To the end of an iron tube, a, 


a 
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stuffed with pieces of coke, and passed 
through a chauffer to bring it to a red 
heat, adapt a tinned iron funnel, B, with 
a stop-cock, c, having previously connected 
the opposite end to a gas-holder. The 
funnel being filled with oil, and the tube 
properly heated, the stop.cock is to be 
opened and almost immediately shut, by 
which a little oil is allowed to flow in, 
and the moment it falls on the hot tube, 
gas is given off, so that by repeatedly 
turning the cock, a sufficient quantity 
may be formed to fill the gas-holder. 
J. R. Watts, M.D. 


MUSICAL BAROMETER. 


A GENTLEMAN at Burkli, by the name 
of Ventain, not far from Basle, in Swit- 
zerland, invented, some years ago, a sort 
of musical barometer, which has been 
called in Germer, wetter harfe, weather 
harp; or riesen harfe, giant harp, which 
possesses the singular property of indicat- 
ing changes of the weather by musical 
tones. "This gentleman was in the habit 
of amusing himself by shooting at a mark 
from his window, and that he might not 
be obliged to go after the mark at every 
shot, he fixed a piece of iron wire to it, xo 
as to be ableto draw it to him at pleasure. 
He frequently remarked that this wire 
gave musical tones, sounding exactly an 
octave, and he found that any iron wire, 
extended in a direction parallel to the 
meridian, gave this tone every time the 
weather changed. A piece of brass wire 
gave no sound, nor did an iron wire ex- 
tended east and west. In consequence of 
these observations a musical barometer 
was constructed. In the year 1787, Cap- 
tain Haas, of Basle, made one in the fol- 
lowing manner: Thirteen pieces of iron 
wire, each 320 feet long, were extended 
from his summer-house to the outer court, 
crossing a garden. They were placed 
about two inches apart; the largest were 
two lines in diameter, the smallest only 
one, and the others were about one and a 
half. They were on the south side of the 
house, and made an angle of twentv or 
thirty degrees with the horizon. They 
were stretched and kept tight by wheels 
for the purpose. Every time the weather 
changed, these wires made so much noise 
that it was impossible to continue concerts 
in the parlour, and the sound sometimes 
resembles that of a tea-urn when boiling, 
sometimes that of an harmonica, a distant 
bell, or an organ. In the opinion of the 
celebrated chemist M. Dobereiner, as 
stated in the Bulletin Technologique, this 
is an electro-magnetical phenomenon. 


— 


CURIOUS EXPERIMENT. 


In 1778, Herrisant, a French philosopher, 
enclosed three toads in boxes, and covered 
the boxes with plaster of Paris, to the 
complete exclusion of air. He then depo- 
sited the boxes at the Academy of Sciences, 
at Paris, and in eighteen months after- 
wards they were opened. Two of the toads 
were found living, and one dead. Untor- 
tunately, the dimensions of the boxes have 
not been recorded. Dr. Edw ards, also 
made some experiments of a similar na- 
ture. 
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Listof Literary and Scientific Institutions 
for the People existing іп London. 


London Mechanics — Institution, Southampton- 
buildings. Chancery-lane. — Lectures every Wed- 
neslay and Friday evenings, at half.past eight 
o'clock. Members’ subscription 6s. per quarter. 
Entrance fee 2s. 6d. 

City of London Literary and Scientific Institution, 
Aldersgate.street — Lectures every Wednesday 
evening, at eight o'clock. Subscription 2. 2s. per 
annum. 
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was 1,088; and 46 students: the present number of 
members is 1,100 : the number of students 106. The 
number of new members admitted during the quarter 
amount to 235. New students 75. We were much 
pleascd to find that a Volume of the Penny Me. 
CHANIC had been presented among thedonations. After 
the report had been read and received, considerable 
discussion ensued respecting the manner in which the 
last anniversary conversazione had been conducted ; 
and it was strongly recommended to the Committee, 
that in future they take measures to prevent the ex- 
cessive crowding of the theatre and rooms of the in. 
stitution, that took place on that occasion. At a sub. 
sequent period of the evening, however. a vote of 
thanks to the anniversary sub.cominittee was moved 
and carried. A motion was then submitted to the 


Müton Institution, Milton.street, Fore-street. —Lec- 
tures on. Monday evenings, at eight o'clock. Sub- 
scription 10. per annum. 

Lambeth Literary and Scientific. Institution, Wel- 
lington.terrace, Warerloo Bridge Road.— Lectures 
Tuesday evenings, at haif-past eight o'clock, Sub- 
seription 11. 11s. 6d. per annum. 

Southwark Literary Society, 37. Bridge House.place, 
(ncar Southwark ridge). Lectures on Wednesday 
evenings, at eight o'clock Subscription 14 102. 
per annum. Admission Fee 10s. 

Western Literary and Scientific Instituticn, 47, 
Leicester-square.— Lectures Thursday evenings, at 
hhalf-past eight o'clock. Subscription 27. 2s, per 
annum. 

Westminster Literary Scientific and Mechanics’ In- 
stitution, Smith.street.—Lectures Thursday even- 
ings, at halt-past eight o clock. Subscription 6s. 
per quarter. 

Mary-le-bone. Literary and сенш. Institution, 
Edward.strect, Portman.square, — ctures every 
Monday evening, at half. past eight o'clock. Sub- 
scription 27. 28, per annum. 

Saint Pancras Literary and Soicntific Institution, 
Colosseum House, New Road.— Lectures on lues- 
day evenings, at half-past eight o'clock. Subscrip- 
tion 4s. per quarter. 

Islington Literary and Scientific Society, Lower 
Road. Islington. — Lectures on Thursday evenings, 
at eight o'clock. Subscription II. Is. per annum. 

Kentish Town Mechanics’ Institution, 5, Winchester- 

lace.— Lectures on Tuesday evenings, at half-past 
eight o'clock. Subscription 1s. Gd. per quarter. 

Eastern Literary and Scientific Institution, 88, 
Hackney-road.— Lectures on Tuesday evenings, at 
half-past eight o'clock. Subscription 6s. per quarter. 

Poplar Institution, East India Road.— Lectures on 

uesday evenings, at eight o clock. Subscription 
58. per quarter. 

Eastern Atheneum, Stepney-square. — Lectures on 
Wednesday evenings, at eight o'clock Subscrip- 
tion M 18. per annum. 

sey Mutual Instruction Society, Great 
George-street — Lectures on ‘Thursday evenings, at 
half. past eight o'clock. Subscription 1s. 6d. per 
quarter. 

Mutual Instruction Society, | 
Lectures on Monday evenings, 
Subscription Js. per quarter. 

Working Man's Association, Gray's Inn Road.— 
Lectures once a week. Subscription 18. per quarter. 


Great. Tower.strect. — 
at eight o'clock. 


a 


London Mechanics’ Institution.—The usual Quar. 
terly Meeting of this Institution was held on Wed- 
nesday evening, the 7th inst , in the Theatre, when 
the committee presented their customary report. 
From it we learn that the receipts of the quarter 
amounted to 444“. 6s. 5d., and the expenses to RN. 
13s. 4d ; the total expenditure of the quarter had 
however amounted to 4417. 48, several debts owing at 
the conclusion of the last quarter having been paid. 
The total number of single lecture tickets sold during 
the quarter hasbeen 127. At the date of last report 
the number of members belonging to the institution 


St. Pancras 


respondents inform me 
to the ‘clectrical machine `” mentioned іп No. 48 of 
your valuable work ? R. T. Y. 


mecting that in future the female relations and friends 
of members. should be admitted “to the lectures, 
and allowed the use of the library, on payment of five 
shillings per quarter ;" 
three shillings per quarter." 
took place on this motion, but 
carricd by a large majority. 
of the institution, however, it is necessary that it 
poe be agreed to at the next quarterly meeting 
aiso. 
mittee—donors of books—gratuitous lecturers—and 
chairman, after which the meeting adjourned. 


or tothe “lectures alone for 
Some little discussion 
it was ultimately 
In order to becoine a law 


Votes of thanks were then given to the com- 


LECTURES DURING THE WEEK. 


Hall of Science, Commercial Place, City Road.— 


Thursday, March 92, W. H. White, M. B. S., on 
Meteorology, at half. past eight. 


Tower-street Mutual Instruction Soctety, 16, Great 
‘Tower-street.— March 19, Mr. Timms, on Domestic 
Economy. 


Literary and Scientific Institution, 


Colosseum House, New Road.— Tuesday, March 


90, on Electricity. 
— — 
QUERIES. 
To the Editor of the Penny Mechanic. 


—Can any of your readers inform me where to 


Sir 
get the cheapest and best work on Electrical Experi- 
ments, and at what price 


Y 
Also, can “ Georgius" or any other of your Cor. 
how to make the conductor 


Sir. —Can any of your Readers inform me how I 


can make a chuck for turning ovals, or where I can 
D one cheap. 


eb. 27, 1838. AN AMATEUR ENGINEER. 


Sir,—l shall feel indebted to any of your readers 
who will answer the subjoined questions, —]st. What 


compos tion is used for laying gold on in ornamental 


writing, - 2nd. Where сап 1 buy leaf-gold cheapest 
and best. W. SY RETT. 


Sir.—Can you inform me how I can make po 
sion powder ? | E. 
[Our Correspondent had better purchase it at & 
chemists’ shop, there is too much danger attending 
making it.) 


Sir. Can you inform me the use of the tin foil in 
the Leyden phial? 
Also, how can I magnctize needles ? 
March 8, 1838. A TINMAN. 


[Electricity communicated to glass does not spread 
bevond the spot where it is thrown. owing to the non. 
conducting quality of glass, — Electricity may be com- 
municated to the whole surface of any glass, or to any 
given part of it, if it be covered with a metallic sub. 
stance, as tin-foil, This is called coating the glass. 

[Needles can be magnetized by being brought in 
close contact with a magnet, or by electricity.) 


Sir.— Having a small workshop about ten miles dis- 
tant fromthe metropolitan or other gas works,and port- 
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able gas not proving efficient for the purpose required, 
it is anxiously anticipated that some of your Corres. 
pondents will favour me with such inforination as 
will enable me to make the above article on my pre. 
mises. EGOMET, 

[See Oil Gas, p. 178.) 

Sir,—I shall feel obliged to any of your Readers, 
who can inforni me of a cheap and effectual solvent 
for copal, to enable me to make a varnish of it Tam 
aware that the essential oils of lavender and rosemary 
will do it, hut when spirits of wine is added, the copal 
is apt to separate. — Also, the best metal or alloy tor 
the collars of a turning lathe; and the title of any 
work or works on the construction of the lathe, and 
the art of turning in general. 

South Wales, 

March 6th, 1838, 


Sir,—'* J. F.” would feel obliged if any of your 
readers could inform him how to insulate copper wire 
cheaply, or how to obtain insulated copper wire at a 
less price than six oreight shillings per pound. 

Sir,—Can any of vour Readers inform me of the 
best method of polishing ivory after it is sue 


Si-.—Can any of your Readers inform me how I 
can polish shells. Also, how I can remove the fur 
which covers many of them, (mother o'pearl for in- 


stance). 
March 6th. C. MANN. 


Sir.— If Mr. C. D. Thomas" would describe the 
peculiar construction of the battery of his electro 
magnetic machine, I should feel much obliged to him. 

March 2. M. R. C. S. L. 


Sir,—I should be obliged if you or any of vour Cor- 
respondents would inform me the best method of con. 
structing a amall garden fountain, one for a piece of 
miniature scenery. 

Feb. 26. Geo, WELLINGTON, 

[See Penny Mechanic No. 69. ] 


Sir, —I should feel greatly obliged by any of your 
Correspondents informing me how the rouge which 
jewellers use, for cleaning plate and jewellery is made. 
And also the powder for cleaning bronze urns, &c., 
such as is sold by ironmongers and others in boxes. 

A SUBSCRIBER., 


Sir, — Will any of your Readers inform me whether 
alcohol will chemically combine with any other sub- 
stance P— Also, what is the cause of wet wood casting 
when dried. 


MECHANICUS, 


— 


ANSWERS TO QUERIES. 


A cheap Green Colour for Rooms — Mix four 
pounds of Roman vitriol with one gallon of boiling 
water, when dissolved add two pounds of pearlash, 
stir the mixture till the effervescence ceases, then add 
a quarter of a pound of yellow arsenic. D. E. Q. 


Stars for Roman Candles. In a flat piece of wood 
as thick as the diameter of the bore of the case, holes 
are made by means of a stock and bit of the same dia. 
meter, into these holes introduce the star composition 
previously mixed up with gum- water. Now proceed 
to make the holes, which must not be made through 
by the eighth of an inch, and must be made by a 
piece of wood in the shape of a countersink tapcring 
to the bottom. The stars may be dried іп an oven for 
quickness, which process being completed, they are 
ready for use. Three pounds of saltpetre, eleven 
ounces of an one ounce of antimony, three 
ounces of mealed gunpowder, or in like proportion. 


To Join the Gores of Balloons. — Have the gores all 
one size, take one and lay it on a smooth table or 
board; paste the offside, and cover it with another 
gore, using something soft to press the seams toge- 
ther; now turn the pasted sides towards you, and 
fold back the uppermost side, and you have a side in 
the right position for pasting, which being done, take 
agore as in the first instance and join it; turn this 
Joint under, and another side presents itself. This is 
my method, and by it I can join eight gores, six feet 
long, in less than fifteen minutes. FRED. CLARK. 
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“ An Amateur Die Sinker.” — Get a thin picce 
of shect-iron and bend it round the size of the face of 
the die, so as to fit tight on; then get some burnt 
leather, which must be well ground, and fill the heap 


with it; then load with ashes, and it is ready for 
hardening. C. E. W. 


Sir.“ Glaucus," will find his first Query answered 
in Number 72 of the Penny Mechanic. — 2nd. Hy- 
drozen gas is best made in a glass vessel such as i5 
shown in Number 51, where he will also find a descrip. 
tion of an economical gasometer,—3rd. Common 
lime is all that is used in the oxy-hydrogen micros- 
cope.—4th. There is no danger іп making hydrogen 
provided all lights be kept away from the EN in 
which it is formed. . L. N. 


To the Editor of the Penny Mechanic. 


Sir, —The accidents that have lately, and are always 
likely to occur on rail.roads, may be in a great mea- 
sure rendered harmless by the introduction. (after the 
engine and tender) of three or four pairs of rail.road 
carriage wheels, connected at distant intervals, by rods 
of iron working in swivels, so that when any obstruc- 
tion offers itself on the rails although the enyine and 
tender may be thrown off, the carriages by the action 
of the wheclsand swivels might continue undisturbed. 
My communication is short, but perhaps if you insert 
it and send a copy to each of the head conductors con- 
nected with the various lines it may be useful 

I am, Sir, Yours, &c 
Feb, 23. G. D. D. 


— — 
TO CORRESPONDENTS. 


In consequence of the heavy press of Correspondewt, 
and likewise at the request of several of our 
Readers, we have deemed it advisable thus early io 
publish another double Number. 


We have received the Biographical Sketches sent by 
Tyro Lock. for which we thank him. The атпай 
mentioncd by our Correspondent would no doubt be 
acceptable. if they could be stripped of that abstrese- 
ness which generally accompany such subjecti, 9 
as to make them interesting to the gcncrality of our 
Readers. 

H. M. Thomas's answer to O. P. Q.'s question hes 
been received. 


Received J. Thompson, jun. — A Subscriber, and 
Jcam Es. = g, Ес. 


We feel obliged to R. C. S. L. for the hints he Mi 
given us x 

A Young Chemist. We wish to devote as great 8 
portion of our Magazine as we conveniently can, 12 
the communications of our subscribers. 

Perhaps it would be better (f Mr. Thomas were fe 
send us his drawing ; he can then place the rfet- 
ences himself.—[See No. 18.1 

W. Hotine's shocmaker's rounding-knife, or plough, 
ғ a very ingenious contrivance ; and if the paring- 
horn can be made to travel truc round the well, 
and at the same time press the latter and the sole 
v'cll together, no doubt it will be of great benefit lo 
the craft. It shall be inserted with the Engraving. 
Respecting the latter part of his letter, tre can only 
offer him the same privilege that Mr. Mathews Aas 
taken advantage of i our Journal, that of appe 
tng tothe public. 


— лав. 


Errata.—Number 69, p. 228, prop. 3; read thus: 

“ The effective pressure іп any position of the crank, 

is to maximum, as sine of crank s angle with perpen- 

dicular (from piston) to radiua of circle described by 
crank, Кс, 

London: Printed at the Holloway Press, by D A. 
Поурмкү; where all pare ares si 1 : 
addressed (post paid); published by БЕв057, 
Holywell-street, Strand; and may be had of all 
Booksellers. 


THE PENNY MECHANIC, 


AND THE CHEMIST. 


K 


Pr 
No. LXXVI.] 


MARCH 24, 1838. [Vor II. 


HOTINE’S SHOEMAKERS’ ROUNDING KNIFE. 
FIG. 1. FIG. II. 
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SHOEMAKER'S ROUNDING KNIFE. 
To the Editor of the PENNY MECHANIC. 


StR,—As your valuable journal is devoted 
to the improvement of the arts in general, 
aud you have shown yourself willing to 
publish the suggestions of amateurs, I am 
induced to send you the particulars of a 
small machine, calculated to facilitate 
the labour of a certain portion of the com- 
munity, viz., shoemakers. The utility of 
this instrument consists in its capability 
of performing that part of the work termed 
rounding, with greater accuracy and speed 
than it can be done by the hand. It is 
more especially useful to those who du 
not possess a good command of the knife, 
as it entirely precludes the possibility of 
cutting the shoe by a slip of the latter; 
for the information of those of your read- 
ers who do not understand the term 
rounding, I will state it is the technical 
term for paring the edges of the soles, an 
operation that requires considerable skill, 
as it determines the beauty and shape 
of the shoe. aa, Fig. 1, is a frame of 
wood bouud with brass, as Fig. 2; Bisa 
wheel in the form of a double cone, made 
of horn or box; it is fixed on an axis and 
revolves between the two cross pieces сс; 
D D are two arms fastened to the frame by 
nuts on the opposite side, and upon 
which the cross pieces are fixed by the 
nuts EE; F is the knife fixed in a handle 
and detachable from the machine, as fig. 3; 
and G is another handle fixed on the cross 
piece с. Fig. 2, shows the frame sepa- 
rate: H is a piece of brass sliding in 
grooves in the frame, and ІІ are two 
Screws acting upon it at top and bottom, 
by which it can be raised or depressed to 
any heizht within the width of the frame; 
the oritice in the sliding piece of brass is 
to receive the blade, which must fit it 
sufficiently tight to prevent its moving 
laterally. The diameter of the wheel 
should be equal to the depth of the frame. 
The method of using this instrument is as 
follows :—First place the knife in the 
slide, then take the instrument, by hold- 
ing the knife-handle in the right hand, 
and the other in the left, and place the 
Wheel between the welt and upper; then 
by means of the screws that act upon the 
slide, fix the point of the knife at the pro- 
per distance above the edge of the wheel, 
according to the quantity of leather re- 
quired to be cut off, then when the point 
of the knife is brought in contact with 
the leather, draw the instrument back- 
wards and forwards, and the wheel will 
revolve in the chaunel formed by the welt, 
and being thinat the edge, will travel at 
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the lowest point, and adapt itself to the 
various curves it may meet round the 
toe, &c. As the machine reciprocates, the 
knife may be thrust closer to the wheel 
every time it is drawn either backward or 
forward, for the point of the knife being 
similar to a lancet, it will cut both ways. 
By giving the instrument the preper in- 
clination, of course any degree of under 
cut may be given, and if kept level during 
the operation, the result will be a smooth 
even edge, devoid of all those lumps oc- 
casioned by the jagging of a common 
knife. 
- W. Horne. 


[We would advise our Correspondent to 
prepare & model of the above machine, 
and place it in some noted grinder's shop 
in the metropolis for inspection. Should 
it then be approved of by the trade, it 
may be of some benefit to him.] 


— — 


Joyce's Patent Stove.— The fuel em- 
ployed for the stove is stated to be теге. 
table charcoal that has been soaked in an 
alkaline solution for some time, and after- 
wards dried. It is said that this prepa- 
ration of the charcoal prevents the forma- 
tion of carbonic acid, or rather prevents 
its escape from the stove, the alkali com- 
bining with it; and hence the danger that 
ordinarily attends the combustion of char- 
coal is avoided. It is not known what 
alkali is employcd. 

America.—Mr. Warden communicates 
some recent events which have taken 
place in America, to the French Academy 
of Sciences; which are,—lIst. An earth. 
quake on the 18th and 19th of October, 
which has almost entirely destroyed Aca- 
pulco. 2nd. The discovery, in the pro- 
vince of Truxillo, of a town buried in the 
earth, probably in consequence of some 
great volcanic irruption. The natives do 
not possess any tradition of this fact, 
which seems to date at a period border. 
ing on that of the establishment of the 
Spaniards in the country. 3rd. Theexist- 
ence of a considerable stratum of wbite 
statuary marble, discovered by Mr. Fea- 
therstonhaugh, in a chain of mountains in 
the Cherokee country. 4th. On the pro- 
gress of the canal which is to unite the 
Atlantic with the Pacific. The cholera, 
which caused great mortality at Nicara- 
gua, has caused a short interruption 0 
the continuance of this enterprise, says 
this gentleman; but we know, from goo 
authority, that there is nothing yet done 
which deserves to be called progress.— 
Atheneum. 
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ON LEVELLING. 
No. V. 


S1s,—In the last I gave generally the 
rules for computing the inclines, and there 
hinted their utility in tending to elucidate 
ensuing articles, which we now proceed to 
exhibit, by investigating rules for finding 
the “averages.” When the position of 
the new surface and its inclines, &c., are 
determined, the next step is to find the 
different heights or depths of the original 
surface of the country, above or below the 
surface of the proposed new road, and the 
average of these is technically called, the 
Averages. 


is the least complex, for which reason we 
prefer it, though any of them would an- 
swer our purpose equally well. For the 
given data we have all the different 
heights, с А, O T, V Z, DF, taken by obser- 
vation, and in the last wehave shown how 
to find the inclination on the whole, and 
also the rise per foot, whence evidently 
knowing the last we can readily find the 
inclination for any number of feet, and 
the question is now reduced to finding the 
heights лв, KL, Q Z, EF, &c., for evident- 
ly these heights substracted from the total 
heights will leave the heights above the 
new road required. And for this purpose, 
if we multiply the known heights F Z, F 
T, &c., by the incline per foot, we get di- 
rectly the different heights x a, P S, R BS 
&c., which the road has fallen by reason 
of its inclination from the first height E F, 
as indicated and proved by the dotted line; 
then deducting these heights from the first 
height £ F, we get the heights а 2,5 Т, 
B A., «с.,; then deducting these from their 
corresponding observed heights D E, V 2; 
C A, &c., we get directly the required 
depths v q, o s, C B, &c., of the new road 
below the original surface, which are the 
depths of the cuttings to the respective 
points and distances E 2, E Т, E А, &c. 
Then the average of these will give the 
average depth of cutting or embankment, 
as the case may be, for it clearly applies to 
either, and it is quite immaterial whether 
we begin to compute the inclines from the 
end E F or B A; in the former case they 
are all falls, and must be subtracted, 
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In ihe diagram, let cov n be the 
original surface of the country through 
which the line of railway, &c. passes, and 
BK8QE the surface of the proposed new 
road ; draw the dotted line в z parallel to 
the base A E, then the question is to find 
the heights CB, H K, 08, DE, &c., which is 
evidently to find the depth of earth above 
the new road, to the respective distances 
EZ, K T, ЕА, &c. 

In this example, for the sake of simpli- 
city, we have chosen the surface B E of 
the new road to be below the original sur- 
face, though it is very evident that we 
might have drawn it above, or both above 
and below at the same time; but the former 
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whilst in the latter they all rise, and must 
consequently be added to the respective 
heights EF, and B л. These few remarks 
will render the rule sufficiently intelligi- 
ble to ordinary readers, the demonstration 
is founded upon too simple and obvious 
principles to be easily mistaken ; this rule 
is the most tedious rule of all that are used 
in reducing levelling observations, more 
especially when the rise per foot happens 
to be a long decimal, which in actual 
practice is mostly the case; then the 
operations are extremely difficult, and un- 
less great care is taken errors frequently 
make their appearance, not so much from 
the difficulty of the rule itself, but from 
the length and number of reductions to 
which it has to be applied. 

To save all this trouble, most engineers 
draw their sections as accurately as pos- 
sible, and compute by the scale, which is 
much more expeditious ; for it saves the 
trouble of finding the inclines, and is suf- 
ficiently accurate if the scale is carefully 
applied. The rule may be verbally ex- 
pressed as under :—Rule, find the inclina- 
tion on the whole, and also the rise per 
foot by the rules already given, then to 
find the rise or fall for any given length 
(r 2); multiply it by the rise per foot, 
and it will betherise or fall corresponding 
to this distance. Subtract this from the 
total height (E F) of the end of the road 
from which the reduction commences if it 
falls, and add if it rises, and it will give 
the height of the road (q z) to the distance 
(r z), then subtract this last quantity 
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from the total depth (v 2) at the вате | feet per minute should be 98 times the 
distance, and it will give the depth of cut- | root of the length of stroke in pumping 
ting or embankment above the surface of | engines, and 103 the square root of the 
the new road, continue this on consecu. | length of stroke in those engines applied 
tively till they are all obtained, then add | to drive machinery; and the area of а 
them together and divide by the number | transverse section of the steam 
of them, and the result will be the aver- | should be the 4800th part of the product 
age depth required. There are two or | of the velocity of the piston in feet per 
three other ways of applying and demon- | minute, and the area in feet of a section of 
strating this rule, but the above is the | the cylinder parallel to its base. And if 
most direct, and least complex, and the | in the common atmospheric engine, the 
rule that is mostly used ; it is perfectly | area so obtained be multiplied by half the 
free from all inverse reductions, and there | volocity, the product by 1°23-4-1-4 divided 
cannot be any difficulty in understanding | by the diameter, the second product - by 
and applying it. 1480 will give the number of cubic feet 
And to render everything as simple, | required for steam per minute ; and if the 
clear, and explicit as possible, we will give | difference between 1220° and the tempe- 
an example by way of illustration ; there- | rature of condensation, be — by the 
fore let the base be 1200 feet long, Ав and | difference between that temperature and 
E.F respectively equal to 10 and 40, and | the temperature of the cold injection wa- 
the height v z = 50, then by the previous | ter, the quotient will give the number of 
rules we have, times the injection water must exceed in 
EF — AB « 40 — 10 = 30, reduced to | quantity the water required to form the 
| base line. steam, generally about twelve times ; and 
Then by page 99, 30 : 1200 :: 1: 40, or | the aperture of the injection-pipe must be 
the rise is 1 foot in forty; and by the| such as to admit that quantity to the соп. 
same the rise per foot will be 40: 1: 1: | denser during 5 The head а 
water must be about three times the 
40 Bow let z z = 120 E and the TR: height of the cylinder, and the jet aper- 
ponding fall by the rule just investigated, | ture if square, should be the 850th part of 
we have 120 x Les Li де 8, then to find | the area of the section of the cylinder pt- 
h 405 Š 37 , . and | "Ше! to its base. 
СЕ попало ee = 03:80 In the atmospheric engine, with а sepa- 
finally by the rule va = v z — q z = 50 rate condenser, the air-pump should be 
— 37 213. And by similarly proceeding ; “pump li 
: : к about 1-14th of the capacity of the суйіп- 
with every distance we get all the heighta, d di. 
let aa’ A" a” &c. be these heights, and der, say stroke ф engine stroke, an 
: A + 4 PEUT , 4% | ameter 8 of the cylinder diameter, Let 
м their number, then е A +A | the area of the cylinder be multiplied by 


: ie j the velocity, add 1-5th part for loss in- 
= the required average. When this aver- | curred to the product, — by 1480, and 
age 1s ascertained, we have every data re- | the quotient will be the cubic feet of wa- 
quired for finding the areas of the trans. | ter required by the boiler for conversion 
verse sections, &c., which will be the sub- 


: into steam, and 24 times this quantity is 
ject of the next paper. Tyro Lock. required for injection. The orifice of the 
— u 


injection-pipe should be 1-36 th part of the 
ON THE NATURE AND PROPER. | diameter of the cylinder. In the single- 
TIES OF STEAM. acting engine, the capacity of the air- 
pump and condenser should be ] of the 
NO. VIIL 
VIS YAPORIS. 


cylinder, or the diameter should be balf, 
and the stroke that of the cylinder. The 
THE proportions which the various parts 
of the steam-engine should bear to one an- 


injection must be 24 times the quantity 
used for the production of the steam, and 
other, have beeu a source of inquiry, w hich 
has occupied many of our first-rate engi- 


the injection orifice 1-31 of the diame- 
ter of the cylinder. In the double.acting 
neers, and although the proportions given 
differ in many particulars, yet generally 


engine, the proportions are the same as in 
the single ; as regards the air. pump con- 

they agree iu the main points. As a ре | denser and cylinder, the quantity of wa- 

neral rule, the length of the cylinder ter required for steam and injection dou- 

should be twice its diameter. and accord- ble, but proportiun of injection orifice and 

ing to some, the length of the work ing | 

beam in beam-engines should be four, but 


cylinder the same. Bolton and Watt 

usually allowed 25 square feet of space in 
accordiug to others, only three times the 

` length of the cylinder; and on the autho- 


the boiler per horse, The common pro. 
rity of Tredgold, the velocity of the piston 


portions are, width 1, depth ГІ, and 
length 24. { Lo C. D. T. 
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GALVANISM. 
SEVERAL improvements have been made 
im the pile, the most important of which 
was the discovery of Cruickshanks. The 
apparatus used by him consists of a wooden 
trough fig. 1, A B, in the nobs of which 
are cut grooves at the distance of a quarter 
or half an inch from each other, according 
to its size, and into which are placed plates 
of copper and zinc, c Z, soldered together, 
following the same arrangement as in the 
construction of the pile, copper zinc, cop- 
per zinc, &c. ; so that in looking from one 
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end, в, along the battery, weobserve all the 
zinc faces, and from the other, A, all the 
copper ones. Different liquids are used 
for the excitation of galvanism; when 
water is employed the effect is trifling ; so- 
lutions of the compound salts produce 
more effect, but those by which the great- 
est action is excited are the acids, and of 
these nitric is preferred. It is generally 
diluted with about 20 or 30 parts of water; 
instead of this, muriatic acid, with sixteen 
parts of water, may be used for the same 
purpose; a mixture of nitrous and sul- 
phuric acid is employed. Mr. Children 
recommends a mixture of 3 of nitrous and 
1 of sulphuric diluted with 30 parts of 
water. When we wish the galvanism to 
be strong, we rather use a large battery 
than increase the strength of the acid, be- 
cause in the latter case it acts powerfully 
on the plates, and destroys them; and as 
it would be inconvenient to have a great 
many plates into one trough, several small 
troughs are used, the adjoining ends being 
connected by wire, taking care that a zinc 
termination is always opposed to a copper 
one. 

Instead of the arrangement already de. 
scribed, it has been found that galvauism 
may also be excited by filling a number of 
glasses (fig. 2, A вс D) with diluted acid, 
and placing into each a plate of zinc and 
copper, Z c, not in contact, but connecting 
the adjoining pieces of the different vessels 
by wire, following the same arrangement 


throughout of zinc, copper, zinc, copper, 
&c., the zinc of one vessel being joine 


to 
the copper of the adjacent one. This ap- 


2. 


Fia. 


paratus was proposed by Volta, and called 
by him couronne de tasses. Though 
not so easily managed as the common 
trough, yet, owing to both sides of the 
metal being exposed to the acid, the action 
on the acid is more powerful, The form in 
which it is now used, is a wooden trough 
with glass partitions, or an earthenware 
one (fig. ], A B) divided into compart- 
ments into which the acid is poured, and 
the plates, z c, joined by a cross bar at top, 
are inserted so that the copper of one pair 
and the zinc of another are in the same 
compartment. 

These plates are easily removed and 
cleaned, and for this purpose they are ge- 
nerally suspended from cross beams, and 
put into the acid when required. 

J. R. Watts, M. D. 

; — 

COMBUSTION, 
To the Editor of the Penny Mechanic. 


SIR,—AÀ correspondent, in No. 72, is of 
opinion, tbat a poker laid over the fire 
will make it burn; I thank him for his 
contribution, although I cannot admit the 
truth of his reasoning. Trifling as this 
subject may appear, it ought not, 1 think, 
to be dismissed until its truth or error is 
satisfactorily established. I have very 
little doubt upon the subject myself, but 
there are others who even go so far as to 
say,that they think the fact is established 
beyond the possibility of a doubt. Mr. 
* Vand." &c., says that plants excluded 
from the light are unhealthy, and that 
scarlet beans run up sticks and strings ; 
this is unquestionably true, and he might 
add that Mahomet, mounted ona white 
donkey, ran up a ladder of light (so at 
least the Turks are bound to believe, un- 
der a penalty too awful to mention), but 
by a singular oversight, your correspon- 
dent has omitted to state by what pro- 
cess of reasoning he concludes from these 
facts, that the aforesaid poker will make 
the fire burn; and no logic of mine will 
supply the defect. Again, “if the hand 
be placed over a candle whilst burning, 
it shoots up towards the hand.” This is 
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more plausible in appearance, but equally 
inapplicable in reality ; if you retard the 
ascending current of air, you diminish the 
supply of oxygen, and thereby retard the 
burning of the tallow,so the gas is allowed 
to proceed further up the wick before itis 
consumed, Such,at least, is the explana- 
tion which occurs to me at the moment, 
though I have not given the subject much 
consideration ; but if the thing can be 
done, why not make the experiment on 
the fire itself? I have tried it without 
success, and until I see it done, I must 
beg to be excused for believing my own 
senses in preference to hop poles and 
scarlet ruuners, I am aware that very 
many persons entertain the same opinion 
us Mr. V. I am acquainted with a gen- 
tleman, for whose judgment I have the 
utmost regard, and yet he is also of that 
opinion ; but when Mr. V. presumes that 
there is not another person in Great Bri- 
tain besides myself who ever doubted the 
circumstance, I must say his notion of 
* every body" is most exorbitant; the 
every body" to whom I alluded, was the 
one who a few weeks ago petitioned Par. 
liament for the dismemberment of this 
enpire, and who is now scrambling for 
Murphy's almanae. If “ every body," 
who thinks with your correspondent, were 
to be assembled together, my opinion is, 
that there would be a greater congrega- 
tion of old women than was ever before 
witnessed. 
I remain yours, &c. 
Q. E. D. 


— Ra 
COMBUSTION AND EXPLOSION. 


l. Bruise, and slightly moisten with 
water, a few crystals of nitrate of copper; 
then roll them up quickly in a piece of 
tin-foil : in about a minute the tin-foil 
will begin to smoke, aud soon after take 
tire and explode with a slight cracking 
noise. 

2. Throw a few grains of chlorate of 
potash (oxymuriate of potass), and a 
very small bit or two of phosphorus, into 
a cup containing a little sulphuric acid, 
the phosphorus will instantly burst into a 
flame. 

3. Take five parts of nitrate of potass 
(saltpetre), three of sub-carbonate of 
potass (salt of tartar), and one of sulphur, 
all quite drv, and mix them together in a 
warm mortar; if a little of this powder 
be placed upon a shovel, over a hot fire, 
it first begins to blacken, and at last 
melts and explodes with a loud report. 
А small quantity only should be used; 
for although there is no danger in the 
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mixture, yet some nervous persons may 
be alarmed at the loudness of the report. 

4. Put a small quantity of calcined or 
pure magnesia into à cup, and pour over 
it a sufficient quantity of sulphuric acid 
to cover it; almost immediately combus- 
tion will commence, and sparks will be 
thrown out in all directions. 

5. Pour a table spoonfull of oil of tar- 
pentine into à cup, and place jt in the 
open air, then put about half the quantity 
of nitric acid, mixed with a few drops of 
sulphuric, into a phial; fastened to the 
end of a long stick, pour it upon the oil, 
and it will immediately burst into flames, 
and continue to give out much light and 
heat. 

6. Rub a few grains of chlorate of 
potash, and about half the quantity of 
sulphur, together in a mortar, and a crack- 
ing detonation will be produced, accom- 
panied with flashes of light. If a small 
quantity of the same mixture be wrapped 
in paper, laid upon an anvil, and smartly 
struck with a hammer, a re will be 
produced, which will be loud in propor. 
tion to the quantity used. 

7. Take a little of the composition men- 
tioned in the last experiment on the point 
ofa knife, and drop it into a wine glass 
containing sulphuric acid; а beautiful 
column of flame will be the consequence 
immediately it comes in contact with the 
acid. 

8. Mix a few grains of chlorate of pot- 
ass with twice their quantity of loaf sugar 
reduced to powder; place this mixture 
upon a plate, dip a piece of wire in sul- 
phuric acid, and leta single drop fall from 
its end upon the mixture; it will imme- 
diately burst into flame, and continue to 
burn till the whole is consumed 

9. Take a metal button, and rub it r 
short time against a piece of wood o! 
stone, then touch a small piece of phos- 
phorus with it; the latter will immedi- 
ately fire and burn. 

10. Hold the end of a rod of glass toa 
grindstone while it is revolving; in a very 
short time it will become so hot, that 
phosphorus, gunpowder, and other com- 
bustible bodies, may be inflamed by it. 
Wood rubbed against wood will also pre- 
duce great heat; the natives of New Hol- 
land light their fires by these means. 

11. Combustion by concentrating the Sun's 
rays.— Hold a double convex glass of 
about two inches diameter, to the sun 
about mid day, when shining very bright, 
at its focal distance from a piece of corn, 
which will soon become so hot that it can- 
not be touched with the finger. The in- 
tensity of the heat produced will depend 
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upon the size and convexity of the glass, the zinc, whereas the paper, by being 
and also on the season of the year. Gun-, formed inte a cylinder, is kept equidistant 
powder, phosphorus, &c., тау be set on | from the zinc and copper from top to bot- 
fire in this manner, and with a very pow- tom of the pot ; and another advantage to 


erful glass most of the metals may be | those who are rather too nice to make 


melted. good experimentalists is, that it is more 


12. Put a small piece of German tin- | cleanly, because, when the action of the 


der into the lower end of a syringe, then battery has ceased, it may be thrown away 


draw up the piston and force it suddenly | with refuse liquor, and a new one substi- 
down by giving it а smart touch against a, tuted, when the battery wil again be 
wall or table, when the tinder will beig- ready to receive its fluids. If the above 
nited, either from the sudden condensa- | is deemed worthy of insertion, it may in- 
tion of the air, or the friction occasioned | terest some of your readers. 2 
by 26 movement of the EAE Syringes 1 am, Sir, yours, &c. J. F. 
or this purpose are sold in ondon at Ы i : 
spout half guinea each: Page-street, Westminster, March 10. 
13. Take two pieces of bonnet cane, and 
rub them strongly against each other in 
the dark, and a considerable quantity of | other process for the preparation of potassium, which 
light will be produced. Two pieces of is much easier and more economical than that recom. 


mended by Dr. Watts, which is an extremely diffi. 
borax have the same property іп amore cult and expensive process, АП the apparatus re- 


eminent degree. In this and the other quired in my operation, is an iron bottle, such as is 


eminent eut the effects described being pere ор molior f pum barrel, were qd ino the 
Ay 2 : i u Я 
produced by friction, they ought, in strict ` Beuth, The tube is to be bent into this form (f). 


propriety, perhaps, to be called electrical ; The retort being charged and luted, is to be placed 
rather than chemical experiments. 


14. Put a small quantity of spirits Of , be placed in a vessel of naphtha, with & tube for the 
Fine into a glass with а halfpenny or a | ригроге of carrying Өте Sas, N is given fed n 
Shilling, then direct the rays of the sun, immense quantities, „The receiver is to be places i 


by means of a glass, upon the coin, and | four ouncesof fused potass, mixed with six ounces of 
in a short time it will become 80 hot as to | iron turnings and an ounce of powdercd charcoal, and 
inf th irit to be covered over with two ounces more of iron 
inflame the spirits. : turnings; the tube ts then to be adjusted, and the 
E. GODDARD. distillation proceeded with. From four ounces of 

potassa I have obtained by this method about 100 
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— к= | grains of potassium, A red heat is sufficient, and 
zu sed sub.carbonate of potass may be used. 
ON MULLINS’ BATTERY. H. L. N. 
To the Editor of the Penny Mechanic. | eT ms ons 
Sin, —Perceiving in No. 72 of the Penny IN ITUTI м 


Mechanic, that Mr. Coombe has given & 
. . . % . e 
description of Mullins’ modification of Da- le Beople, . Martin satreet, Pall. mall Fast. 


niell's battery, I may perhaps be allowed | On Tuesday the 13th instant, the first lecture of this 
to communicate to your readers the fact, i institution was delivered by James Elmes, Esq., to a 
4hat & scroll of brown, and, I presume, ‚ highly respectable audience of ladies, gentlemen, and 


bis : mechanics; William Ewart, Esq., in the chair. In 
any other paper joined by sealing-wax up | an address of deep literary research, Mr. Elmes en. 
the side, and having one of its ends tered into a consideration of the conncction and ош. 
doubled over on itself d 11 d parison of literature, science, and the fine arts ; 
° self and well Waxed, | alluded particulary e the mathematics as a connect. 
will answer all the pe of the bladder ing Е between a e several branches ӘЙ с-ш 
i 111 urnishing alike the reasonings of the ilosophe 
5 by Mr. oombe, oe 8 partin the arguments of the orator, the composition of the 
ween the fluids. In making this as- | artist, the monument of the architect, and the rail- 
sertion I speak from facts, having, by the road of the engineer. After ше lecture, the chair 
occasional addition of a few crystals, kept man addressed the meeting on this and other pric r 


ñ р è cal results of the Parliamentar Committee, of which 
a battery of this kind in action four days, | he was the chairman. He likewise, informed the 


i meeting, that a branch society had been established 
x ving ds die qp magnes nearly in Manchester, and that similar societies were being 
me, and using for my partition | formed in other populous towns throughout the 
the brown paper above alluded to; and 1 | Gnited Kingdom. There were upwards of 200 persons 
find, on taking out the cylinders, that the | Present. 
per seems as strong as at first. I think алман This Society, is in wis established in 
may say, that it has advantages over the | December, 1834, and confine. o ren and 
: ioiners only, was open 0 agses 
bladder, at least it has so over bladders Vener 21 the let instant, and ia going on prosper- 
that are not straight, inasmuch as there | ously. They have a library of about volumes 
is no bulge or belly to it, which belly is There are also evening classes food drawing, modeling, 
a great inconvenience in common blad- кс: and а o'clock. The payment рси 
ders, they often coming in contact with ! is 1s, Gd., and pupils 2s, 6d. per quarter 


Society for. Promoting Practical Design, and Dif. 
fusing a Knowledge and Love of the Arts among 
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LECTURES DURING THE WEEK, ETC. 


Mutual Instruction Society, Great Tower-street.— 
March 19, Mr. Timms, on Domestic Economy, at 
half past eight o'clock. 

Finsbury Mutual Instruction Society. — Tuesday, 
Mr. Dalton, on the Properties of Matter, at half. 
past eight o clock, 

Hall of Science, Commercial Place, City Road.— 
Thursday, March 29, W. H. White, M. B. S., on 
Meteorology, at half-past eight. 

Botanical Society, 75, Newman.street, Ox ford-street. 
Friday, March 26th, D. Cooper, esq., on Botany, 
—Rovts, at seven p.m. 

St. Pancras Literary and Scientific Institution, Col- 
losseum House, New.road.—' Tuesday, March 27th, 
Mr. Braithwaite, on the Principles of Machinery. 


London Mechanics’ Institution, Southampten- 
buildings, Chancery.lane. — Wednesday, March 28, 
J. Wallis, Esq., on Astronomy; Friday, March 30, 
J. Wallis, Esq., in continuation, at half. past eight 
o'clock. 

Aldersyate-street Institution — Wednesday, March 
98, J. S. Knowles, Esq., on the Greek Drama, at 
eight o'clock. 


Poplar Institution, Fast India Road. — Tuesday 
March 27, Mr. Wyld, on Physical Geography; 
Thursday, March 19, а Conversazione. 


Islington Literary and Scientific Society. — Thurs. 
day, March 20, Dr. Matthew ''rueinan, on Compa. 
rative Physiology, at eight o'clock. 

Westminster Mechanics’ Institution. 5, Little Smith. 
street, Thursday, March 29, Dr. Birkbeck on the 
Structure aud Preservation of Vegetable Bodies, at 
half-past cight o'clock. 


Tower-street Mutual Instruction Soeiety.— Monday, 
March 26, Quarterly Meeting, at eight o'clock. 


Finsbury Mutual Instruction Society. — Tuesday, 
March 27, an Essay, at half-past eight o’clock. 


— йу. 
QUERIES. 


Sir, —I shall feel greatly obliged if any of your read. 
ers can inform me how to prepare refined and co. 
lourless ox gall, such as artists use in working water. 
colours on gold, and which prevents the colours from 
running when laid оп the gold? Or if you could in. 
form me of any other preparation to answer the sanie 

, as I have occasion to use a great deal of it? 
and to purchase it at the colourman's, it comes too 
expensive for my purpose: they charge ls. 6d. for а 
bottle only two inches long. My present mode is to 
mix the colour with gold size; but the above would 
answer better if had on a cheaper scale. J. O. W. 

Sir,—Can any of your Correspondents inform me 
the method of japanning small iron articles, to look 
like the coal scuttles, &c., that are japanned. e 

A “ Subscriber" would feel obliged to any of your 
Correspondents who cau inform him how the black 
ue is put on the patent leather now so much 
used. 

Sir, ——Can any of your readers inform me of the 
p for colouring the wire.gauze blinds, and 
ow the colour is prepared ? . T. 

Sir,— Will any of your readers inform me of the 
construction of the slide valves necessary to reverse 
the motion of a locomotive engine? J have never yet 
read a description of it in апу treatise on ru й 

ect 


Sir, —Is there any place where steel or iron pipes for 
constructing small models of machinery may be pur- 
chased, and are they very expensive ?— Also, has any 
further information relating to Davenport's electro. 
ТЕКТЕН engine transpired. 

[ We understand that Mr. Davenport is now con. 
structing ап electro-magnetic engine in America, 
which is intended to drive a Napier printing-ma- 
chine, eo that it will shortly be put to the test.] 

Mà W. C, С." How can I make magnets Y — See 


THE PENNY MECHANIC. 


ANSWER TO QUERY. 


In reply to one of your queries, Where can fieri- 
ble tubing be procured f ' I beg leave to say, it can 
be procured of any length, from one-eighth of ап 
inch to three inches diameter, at E. Harris's, Low. 
ther Arcade, also at the patentees, Macintosh and 
Co., 46, Cheapside, and 58, Chee PC 


* 


— —— 


TO CORRESPONDENTS. 


W. T. on Timber Measuring shortly. 

C. C. W. We cannot promise to give tasertion to 
Àis paper on gas. 

The Watch Alarum of Timothy has Seen received. 
We have already given so many, that we cannot 
promise its insertion, 

The paper on Chemistry, sent ыз by J. Thompson, 
jun., shall appear at the carlíest opportunity. 

C. D. Thomas's papers on Steam have been received. 

The sketch of the Automatic Ship and Sea sent us by 
Sciolisteros, ts deserving а place іп our Magazine, 
and shall be attended в. 

We shall be obliged to postpone the article om the 
Grinder’s Asthma (sent us J. Gordred; for a 
short time, in consequence of the press of Corre- 
spondence already by us. 

J. E. Goddard’s two papers on Combustion and Elec. 
tricity, were received. at our ice; but, by an 
oversight of ours, the receipt of them wes not ac- 
knowledged at the time, We this week re- 
ceived his plan for an improvement tn the В 
Fire Engine, but we cannot promise (is insertion 
so carly as he requests. 

J. C., jun., shall be noticed in our nest. 


We return our thanks to the numerous Subecribers 
who have acquiesced in our issuing Double Мит. 
bers. Аз our Correspondents are зо mumerous, 
and we wish to make this a journal of commen 
cation for the Working Classes, we shall have oc- 
casion, most likely, to issue Double Numbers fre. 
quently. 

A Young Engineer shall be noticed whem his dis. 
grams are engraved. 

Q. E. D. 's letter shall appear негі week. 

Tyro Lock— No. 90 will complete our second volume. 
—The paper on First Appearances shell appear 
in our double Numbers. 

S, Walter's Zmprovement on the Paule. ee shali 
be noticed in tts turn, We cannot give him any 
advice on his Perpetual Motion. 


The article tent us by a Regular Subscriber & a 
Advertisement. He had better edvertise Фа cur 


Monthly Wrapper. 
Received F.—Frederick Glaucus, — Sigma 


Persent— ч 
Answers to K. V. Croft апа W. U.: the first will 
be inserted when the diagram и tesdy.—E. D. W. 


Errata.— Crank Analysis," page 958, tne fot 
* no proportional loss," в proportionel A 


and page 267, line 21 from bottom, for "BacBXC 
read ф= 8С. Levelling,” page 208, Une 96 


from bottom, for “ 62" read 82. —Lardnet's Lecture 
line 13 from top, for strikes” read sérokes, 
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THE VOICE CONDUCTOR, ОВ | conveniently worn under а cap, so as to 


HEARING CORNETS FOR DEAF- 
NESS. 
INVENTED BY Jawes Scorr, M. D. 


As a great portion of our Readers are at- 
tendants at the Theatres of Mechanics’ 


Institutions, where lectures on various in- 


teresting and important subjects are con- 


tinually being delivered ; and as we are 


acquainted with several persons who 
would gladly embrace the opportunity of 
attending such lectures, were it not that 
they are afflicted with deafness,—we have 


no doubt but that many of our subscribers 
(not known to us) may be similarly 
afflicted. For this reason we have thought 


a description of Dr. Scott's Voice Con- 
ductor might be of service to those who 


are suffering under the above affliction ; 
while those of our readers who, from 


their keen sense of hearing, have no oc- 
casion for the assistance of the aurist, 
will excuse us for introducing a subject 


which may seem unimportant to them. 

* The utility of the voice conductor has 
been acknowledged in every rank of so. 
ciety. It pours into the ears of the noble, 
the conversation which, but for its aid, 
would be lost in the vastness of the spaci- 


ous saloon: and it gladdens the heart of 


the cottager when surrounded by his 
family, at his humble fire-side. In the 
intermediate grades of life, its assistance 
has been extensively called in—it is worn 
in the pulpit, on the bench, and at the bar; 
—in the general pursuits of life, it has 
been found highly useful in the oflice, 
counting-house, and shop; in public as- 
semblies, whether of religion, amusement 
or business, it is resorted to with great 
satisfaction. 

Description. of the Voice Conduetors.— 
The voice conductors are made in two 
shapes, which, from their figure, are called 
the Scroll and the Bugle. There is a large 
and small size of each kind; the large 
size of the scroll shape, is denominated 
the erpanded Scroll: whilst to the large 
Bugle is given the name of the Double 
Power Cornet, because it conveys twice 
as much sound as the small bugle, and 
considerably more than the expanded 
scroll. 

The small scrolls are three inches in 
depth and two inches wide, correspouding 
very nearly to the shape of the ear: but, 
notwithstanding their small size, they 
contain a tapered canal thirteen inches in 
length, through which the sound flows, 
and by which it is brought to a focus 
upon the drum of the ear. They are worn 
in pairs connected by a spring that passes 
over the top of the head, and are very 


admit of concealment—a man, also, may 
wear them with his hat on. The larger or 
expanded scrolls bave a greater length of 
canal than the small scrolls ; are an inch 
deeper; and the mouth, also, is nearly 
half an inch wider. 

The small bugle cornet corresponds, in 
dimensions, with the small scrolls, but in 
reversed directions; the scroll having its 
greatest area perpendicularly—and the 
bugle, horizontally. The canal of the 
bugle is shorter than that of the scroll, 
but its embouchure being rather larger, 
the bugle is equal to the scroll in power. 
The only marked difference between the 
two 15, that the bugles are more conveni- 
ently worn by gentlemen with their hats 
than the scrolls ; whilst the scrolls admit 
of being concealed under a Jady’s cap 
rather more commodiously than the bugles. 

The Double Power Bugle is 4) inches 
in horizontal length, and two inches in 
depth: its mouth is 14 inch in diameter. 
It may be worn by gentlemen as easily 
with the hat on, as the small bugle ; but, 
although many ladies wear it under their 
caps and ſbonnets, it must be acknow. 
ledged that it is not quite so suitable ;— 
it is very well adapted for being worn 
outside the cap (as shown in the plate) 
and is the most powerful of the voice 
conductors. 


— a a 


“0. E. D.“ DEFENCE OF HIS 
SCIENTIFIC QUESTIONS. 


To the Editor of the Penny Mechanic. 


S12,—I have now before me No. 70, of 
your Magazine, in which I find an origina 
paper signed “ Tyro Lock," (not Locke, 
by any means) The purport of those 
passages to which any distinct meaning 
can be attached, seems to be, to censure 
“Q. E. D." for proposing certain ques- 
tions which do not come within ** Tyro's" 
grasp. As your Correspondent would pro- 
bably feel disappointed were I to leave his 
allegations unnoticed, I will analize his 
little satire as briefly as unequivocal con- 
futation will allow; hoping that if I suc. 
ceed in making him sensible of the absur- 
dity and inexpediency of his undertaking, 
he will in future keep such objectionable 
productions in safe custody wiih the 
* wax and glass seal," in his pocket. 
Some months ago, I mentioned a plan 
of collecting a number of scientific ques- 
tions of progressive difficulty for the prac- 
tice of students; and in order to make 
my meaning moreclearly understood, I 
gave an example of twenty questions, 
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which Í afterwards undertook to answer 
and explain; І have answered five or six 
of them, ‘and the others will follow in 
order. Now it appears this“ Tyro Lock” 
has been trying his skill upon these ques- 
tions, not by the legitimate effort of his 
own reason, but as he states, by searching 
in books for the knowledge of others, 
although I said they were not intended 
as a test of erudition, but of intellect; so 
having been weighed in the scales, and 
found wanting, his wounded vanity oozes 
out iu a tirade against the proposer of the 
5 But let the gentleman speak 
or himself; we shall see what use he 
makes of his own rope: “Іп speaking of 
the questions by way of introduction, he 
(Q. E. D.) says, I do not consider any 
of them very difficult, and they all admit 
of positive and incontrovertible answers.' 
* Upon comparing this assertion with one 
Or two of these questions, 7 am at a loss 
to find any definite answers. To be sure, 
perhaps J may be too thick-headed." This 
is perfectly candid and logical; he ac- 
knowledges his inability to answer the 
questions, and forms a very rational con- 
jecture upon the cause of his failure; this 
single paragraph embodies the substance 
of all that can be inferred from his snc- 
ceeding columns ; but unfortunately, this 
little gleam of reason only serves by its 
contrast, to show in more prominent relief, 
the extravagant rodomontade, and the 
clumsy and indecorous attempts at satire 
which follow. 


“© Satire should like a razor keen, 
Cut with an cdge that's scarcely felt or seen.” 


Tyro's is an oyster knife ; he informs us 
that SQ. E. D." is * foolish" and 
* opaque," and in order to attract especial 
attention to his meritorious discovery, he 
puts it in italics: now I will appeal to 
you Mr. Editor, whether you would like 
yourselves to be called a fool in italics, 
even by “Tyrp Lock?” a great deal is 
sometimes implied by italics; suppose for 
instance, I were to say to “ Tyro,” 


“ Ouid me (e) stulta dente captas laedere, 
Omne adsueri ferrum quee corrodere.” 


That would merely signify that“ Tyro's" 
attack was injudicious, because he ex- 
posed himself to an inevitable and disas- 
trous repulse; but if I were to say Quid 
me stulta, &c.," I should declare “ Туго 
Lock" to be a dunce, which would be 
both uncivil, and unnecessary. It will 
however shortly appear in plain roman 
letters, that the whole amount of folly 
upon which he expatiates, must inevitably 
be added to his own stock. The question 
of (which he chiefly complains, is this, 
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* It is stated іп a foolish work recently 
published, that ‘if there were no atmos- 
phere, a person turning his back to the 
sun, would be in total darkness :“ prove 
this to be false." I found this erroneous 
assertion in a magazine; the article in 
which it occurred, was given as an extract 
from a work entitled “ Joyce’s Scientific 
Dialogues.” I did not condemn that work 
because it contained this one false propo- 
sition, but because I found the several 
articles which 1 read, to abound with ab. 
surdity, which would have shocked any 
sensible man, even in that age of dark. 
ness which preceeded modern civilization. 
One example will, I think, be sufficient to 


justify all I have said upon the subject: 


Speaking of the fixed stars, a tutor (not a 


lvro) is made te say that the several 


stars which appear to us to compose a 


constellation, are in reality, only one star 


refracted into different apparent places by 
the atmosphere, which he says 19 cut ja 


angles like those lenses called multiplying 


glasses. In order to exemplify this pro. 
position, he produced a glass cut into an- 
gular faces, similar to those which he 
supposes to exist in the atmosphere; a 
halt-crown is then placed upon the table, 
and viewed through this glass, it does 
indeed appear like a great number of 
pieces; so the proposition is demonstrated, 
and the ** Tyro's" admire the sagacity of 
their tutor. Grosser absurdity than this 
is not to be found either in the fool's al- 
manack, or in the night-mare of ** Tyro 
Lock." I shall perhaps be told that emi. 
nent men are concerned in this work ; and 
what then? why more shame for them, 
since they have neglected their opportu- 
nity of obtaining better information. I 
believe this book has alsosome pretentions 
to popularity —«0 have many bad books, 
and bad men too; and this only confirms 
an opinion 1 have loug entertained, and 
which was expressed by Molière above а 
hundred years ago, when the present in- 
habitants of the earth existed only in the 
mysterious and inscrutable programme of 
nature 

* De Paris au Perou, de Pekin à Rome, 

Le plus sot animal, à mon avis, c'est | һоло,” 

It was not my intention to comment 
upon this work ; my only motive for qua- 
lifying it, as I have done, was to let the 
reader know that I did not expect him to 
controvert any received doctrine, but mere- 
ly to correct a palpable blunder in an in- 
accurate work. As for the answer to my 
question, it must be obvious to every one 
who has the slightest knowledge of optics, 
and wil] be seen in its turn. Now what- 
ever may be tbe value of ** Tyro Lock's” 
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assertion as a general proposition (viz. 
„that Q. E. D. is very foolish.") I con- 
tend that it cannot be fairly inferred from 
the fact against “ Гуго” being ignorant of 
optics, and yet he arrives at that conclu- 
sion upon no other grounds; but let us 
give him a fair hearing; he quotes these 
words from Paley: If I had the power 
of seeing only by means of your rays com- 
ing directly from your sun, whenever I 
turned my back upon your luminary, I 
should find myself in darkness;" or, in 
other words, if J received only your direct 
says, 1 should not receive your indirect ones. 
This is certainly a very prudent and ac- 
curate, though not very edifying proposi- 
tion. Не then proceeds to say, that ‘this 
question is to be incontrovertibly contro- 
verted, which Q. E. D. promises to do.“ 
This is to all intents and purposes one of 
those things which I shall only designate 
by declaring, that the contrary is strictly 
true; so far am I from having promised 
to controvert this nonsense, that neither 
myself nor any other writer in this 
work except Tyro Lock" himself, 
has alluded in any way to either Pa- 
ley or his proposition. By way of pal. 
liating this aberration from reality, the 
example of Shelley is brought forward. 
We are informed that ** his fertile genius 
led him beyond the bounds of truth," and 
his character is summed up in these words: 
* In fact he was sceptical—so am 1. 
Now whether * Гуго” is led beyond the 
bounds of truth by “a fertile genius," 
or whether his approach to it is impeded 
by a barren one, I shall not stop to ex- 
amine; but that he has deviated widely 
from it, is unquestionable. The chief por- 
tion of the succeeding paragraphs is unin- 
telligible; this much, however, may be 
collected: he cannot answer question 13, 
which requires some elementary know- 
ledge of the laws of motion, aud “ Q. E. D." 
is of course called to account for“ Tyro's“ 
deficiency in this, as in other respects. 

I now arrive at the Jast coil of ** Tyro's" 
tenia; I give it verbatim from tbe origi- 
nal :—'* In regard to Quest. 4, I have 
many observations to make which will in- 
terest all parties. The question, as there 
given, is rather imperfect; some dimen- 
sions of the quill should have been given." 
Now this is very unfortunate, as it is evi- 
dent from his own words, that he does not 
understand this question, although it has 
been clearly and minutely explained. So 
far from its being necessary to give the 
diameter of the tube (the height is given), 
the whole drift of the problem is to show 
that the result is not affected by the size 
of the tube; it may be, as I proposed, the 
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size of a common quill, or the whole di- 
ameter of the vessel. "This gross miscon- 
ception of the question is, I say, unfortu- 
nate; for any reasonable person not being 
aware that such errors are the consequence 
of a ‘fertile genius," would naturally 
ascribe so egregious a blunder to dense 
impenetrable stupidity; but even admit- 
ting the validity of his logic, from which 
we are to conclude that I am responsible 
for the obtuseness of his faculties, how, I 
ask, can he justify his threat of inflicting 
upon the public “ many observations" 
upon a question which has already been 
fully and properly answered, and of the 
nature of which he in the same sentence 
proves himself utterly ignorant; and 
what name, I would ask, does he give to 
that sentiment which induces bim to athrm 
that such proceedings will ** interest all 
parties." 

There is one assertion in “Т. L.'sletter 
which, I confess, is not so easily invali- 
dated ; he says he knows something upon 
which “ both Q. E. D. and himself are of 
the same opinion," but he does not state 
what it is; if it is not more rational than 
his observations upon practical mechanics, 
I must beg leave to differ from him even 
upon i£; practical mechanics are made of 
the same materials as other people; and 
they are very often more desirous and 
more capable of acquiring information 
than mere gentlemen. 

Believe me, Tyro," you have made а 
faur раз; retrace your steps, for depend 
upon it, your fragrance will be inversely 
proportional to your stirring in this mat- 
ter. I have purposely made this letter as 
unpalatable as a rigid adherence to the 
unerring standard of justice would admit; 
but disparagement is not my object. I hope 
your own sense of propriety, equitv, and 
prudence, will suggest to you the right 
course you have now to pursue; viz., the 
total abandonment of your ill-directed vi- 
tuperative system. If not, my advice 
will, I fear, be of little avail, this much, 
however, I will say, the very worst plan 
you could adopt, would be to attempt the 
salvation of the half consumed fragments 
which still remain amongst the smoking 
ruins of your fallen fabric; let it gos and 
be careful in future to select more substan- 
tial and less inflammable materials, if you 
desire to construct a useful and durable 
edifice. In conclusion, I regret to say, 
that your epistle in its whole texture, 
tendency, and intention, is impotent, un- 
wise, and illiberal, and richly deserves the 
unmitigated censure I pass upon it. 

Accept, Mr. Editor, the assurance of 
шу respectful consideration. Q. E. D. 
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ON THE NATURE AND PROPER. 
TIES OF STEAM. 
NO. IX. 
VIS VAPORIS. 


OwrNe to the nncondensed steam, to the 
force expended in its expulsion, and the 
friction of the valves and various other 
parts, and the power required to work the | 
pumps, &c., considerable loss of motive 
force is occasioned ; and in the common at- 
mospheric engine, this loss has been esti- 
mated by Mr. Tredgold at 49 of the at- 
mospheric pressure, or very nearly 4, leav- 
ing .5l or 5.9 Ibs. per circular inch as the 
effective pressure. In the atmospheric 
engine with a condenser, in which also (as 
compared also with the common atmo- 
spheric) extra force is expended to work 
the air-pump, the loss is only .458 of the 
atmospheric pressure .., the effective pres- 
sure is 542, or 6116. per circular inch. In 
the single-acting engine, the effective 
pressure is nearly 61 lbs. per circular inch ; 
and in the double-acting engine the effec- 
tive pressure is 7:1 lbs. per circular inch; 
when the steam has a greater pressure 
than this, the effective pressure will of 
course be increased. | 


To Calculate the Power of Steam En- 
gines.— The Common Almospheric.—Square 
the diameter of the piston in inches, which | 
will give the area of the piston in circular, 
inches; and since 5°9 is the effective 
pressure in lbs. per circular inch, multiply 
the area of the piston by this number, and 
the product will be the effective pressure 
on the piston ; and this multiplied by half 
the velocity of the piston in feet per mi- 
nute, will give the effective power in lbs., 
raised one foot high per minute ; and this 
divided by 33.000, the weight raised one 
foot high per minute by one horse, will 
give the horse power of the engine.— 
Example. Atmospheric engine cylinder 
20 inches in diameter, and 40. inch stroke, 
velocity 220 feet per minute. 


20 x 20400 
5:9 effective pressure per 
— inch. 
3600 
2000 
2360*0 


110 = the velocity. 


38.000) 259600.0(7f nearly for No. of 
231 horses power. 


33 
In this manner can also be found the 


tal calculation. 
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power of the atmospheric engine with con- 
denser, and the single-acting engine, using, 
instead of 5.9, their respective effective 
pressures, as above, viz., 64 for the atmo- 
spheric with condenser, and 61 for single- 
acting engine; and by multiplying by 7*1 
and by the hole velocity instead of half, 
as in the previous cases, we can estimate 
the power of the double- acting engine. The 
whole velocity must be used in the double- 
acting, because both up and down stroke 
are productive of power, while in the at- 
mospheric and single engines, only the 
down stroke is productive of power, hence 
half the velocity alone must be used. 


— i ilii — 


MECHANICS' LIBRARY. 


Mental Arithmetic. By Anthony Peacock. 

London, Souter, Fleet-street. 
Tuts little volume contains a series of 
rules for calculating the cost and prices of 
various denominations of goods; and for 
resolving questions in interest, mensu- 
ration, natural philosophy, and other 
branches of science. Every person in 
business must be aware of the great bene- 
fit resulting from the attainment of men- 
With what rapidity do 
we sometimes see the shopmen of our 
grocers, linen drapers, &c., sum up the 
prices of the different articles which have 
been purchased! While the customer is 
either searching his pocket for his “ ready 
reckoner," or counting his fingers, endea- 
vouring to arrive at the sum total, the 
man of business has the articles packed 
up, the bill placed on the top of the parcel, 
and with the palms of his hands resting 
on the counter, staring the poor account- 
ant out of countenance, politely inquires, 
* Is there anything else I can serve you 
with, madam?” The calculating custo- 
mer is urged to put an end to the reckon- 
ing, by looking at the bill and paying the 
money. We have not room for more than 
a short extract or two, but at the same 
time recommend the book to our readers 
as a useful one. 

* Rule l.—'The most obvious method of 
finding the value or cost of any number of 
articles is to multiply the price by the 
quantity, and to divide the cost by the 
quantity for finding the price of one.” 

* Example l.—Required the value of 
63 ounces at 4d. per ounce. Here 4d. is 
1-2rd of 1s.: hence 1-3rd of 63 is 215., or 
II. 15. the answer. 

* Rule 3.— The cost of a given number 
of articles may be found by reckoning the 
cost of the given number at prices easy to 
be calculated mentally, the sum or differ- 
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ence of which prices make the given price, 
and then finding the sum or difference of 
costs. 

* Example 1.—What is the cost of 37 
yards at 7d. per yard? Here 37 six- 
pences аге 18s. 6d., and 37 pence 2s. 14. 
These added together give 17. 1s. 7d. the 
answer. 

* Erample.— What is the cost of 39 gal- 
lons of spirits, at 12s. per gallon? Here 
39» 6—234, which gives 237. 8s. for the 
answer. 

“ To know whether any given Year be 
Leap Year.—Rule 72.—Divide the excess 
of the year above hundreds by 4, and if 
none remains itis leap year; but if any 
remain, it denotes the number of years 
after leap year. 

—— — 


SOCIETY FOR PROMOTING 
PRACTICAL DESIGN, 


And diffusing a Knowledge and Love of 
the Aris among the People. 


THE operations of this society are founded 
upon the report of the parliamentary com- 
mittee, of which Mr. Ewart was the 
chairman, and which consisted of Lord 
Francis Egerton, Sir Robert Peel, Messrs. 
H. T. Hope, Ridley Colborne, Wyse, 
Howard Elphinstone, «с. &c. Its object 
is to spread a knowledge of the arts 
among the people, and to shew the vari- 
ous modes of applying them to the dif- 
ferent branches of tradeand manufactures. 
A branch society has been formed at 
Manchester to act in connexion with this 
central society, and similar branches are 
contemplated elsewhere. 

There is scarcely any pursuit with 
which the arts are not immediately or re- 
motely connected. The enginemaker, 
the builder, the upholsterer and decorator, 
the coachmaker, the goldsmith and 
jeweller, the patterndrawer, the engraver 
and printer, the tailor, and many more, 
are by profession either designers, mo- 
dellers, or colourists. 

These objects of the society will be car- 
ried into effect by the following courses :— 


GENERAL, 


1. Drawing, with elementary gcometry, 
optics, and perspective. 
2. Modelling and construction, in clay, 
wax, wood, cork, metal, &c. 
8. Light, shade and colour, with optics, 
perspective, and chemistry. 
SECONDARY. 


1. Human figure and anatomy, from 
casts, and from the living figure. 

2. Zoology, with classification, and 
comparative anatomy. 


3. Botany, with classification and struc- 
ture. 

4. Ornaments and heraldry, with the 
elements of style. 

9. Architecture. 

6. Machinery, with practical geometry, 
and the elements of mechanics. 


TECHNICAL. 
In which these courses of instruction 
will be specially applied to the re. 
spective trades. 


Instruction will be imparted by means 
of classes, every evening during the week, 
except Saturday, from six o'clock until 
ten; to be accompanied by lectures on 
every Tuesday and Friday. 

A Museum of casts and models of all 
kinds, and a library of the best foreign 
aud English books and engravings, appli- 
cable to the pursuits of the pupils, are in 
progress. 

It is also proposed to open a school for 
females (many of whose pursuits are inti- 
mately connected with the arts), under 
the superintendence of competent female 
teachers, who have already offered their 
assistance. | 

А subscription of one guinea per annum 
constitutes an annual member of the 
society, and of ten guineas, a life member. 
Subscribers have the privilege of admitting 
one youth, as a free pupil; and donos, 
one adult, as a free pupil, for every guines 
donation. 


% 


Subscription to the Schools, Lectures, 
Library and Museum . 


For pupils under 16 years...2s. 6d. per qr. 
For old pupils 4s. Od. do. 
Admission to lectures, li. 

brary and museum only...2s. 6d. do. 


Donations and subscriptions will be re- 
ceived by Messrs. Snow, Strahan and 
Pauls, 217, Strand; by Mr. Elmes, at his 
offices, 9, St. Bride’s Avenue, Fleet Street, 
and 11, Park Street, Westminster; and 
by the assistant secretary, Mr. William 
Vialls. 

A committee meets every Tuesday and 
Friday evening at eight o'clock. 


— — 


Ringing Bells by Steam. — A person, 
named Fleet, proposes to ring church bells 
by a steam-engine. His diagram displays 
а row of keys, like those of a piano-forte ; 
these are affixed to the engine, by which 
means, the inventor states, that one per- 
son (an organist) may ring a peal or play 
a tune such as bells bave been hitherto 
set to. Ë . 


THE CHEMIST. 


THE LEAD TREE. 
(See Fig. 1v. front page.) 


Pur into а common wine decanter about 
half an ounce of super-acetate of lead 
(sugar of lead), and fill it to the bottom 
of the neck with distilled, or else some 
pure rain water ; then fasten one end of 
a piece of silk or thread to the cork, and 
add to the other end a piece of zinc wire 
or plate, and place the decanter where it 
cannot be moved; in the course of a few 
hours, beautiful chrystals will be seen ad- 
hering to the zinc, which will gradually 
become a most exquisite tree. As this 
mixture is a most deadly poison, it should 
not he tasted, nor be left in the reach of 
children or servants, without & previous 
warning. R. II. N. 


— 


THE MINERAL CHAMELION. 
To the Editor of the Penny Mechanic. 


$18, —The following experiment is one 
that may with great propriety be called 
one of the miracles of chemistry, notwith- 
standing which, and the number of years 
it has been discovered, we believe that it 
is not generally known. We are indebted 
to Bheele for this most extraordinary com- 
position, which is as simple as it is beau- 
tiful. Take three parts of nitrate of pot- 
ass, and one of deutoxide of manganese, 
both finely powdered, and expose them, 
mixed together, toa strong heat fora little 
more than three quarters of an hour. The 
compound thus obtained possesses the 
following singular properties ;—1f about 
ten or twelve grains of this preparation be 
put in & glass, and some cold water be 
poured on it, the liquor will first turn to 
a green, then toa purple, and, finallv, by 
beautiful gradations, to red. If hot water 
be used instead of cold, it will be of a 
violet colour. The colours will be more 
or less intense according to the quantity of 
oxide used. Ifa small portion of the cha- 
melion mineral be used to four ounces of 
water, the colour will be a deep green ; 
by addition of more water it will turn 
ros y, and become colourless in a few hours, 
giving а vellowish precipitate. W hen 
the liquid changes slowly, it is ensy to dis- 
cover other hues, which it takes in the 
following order,—green, blue, violet, in- 
digo, purple, and red. 
lt is worthy of remark, that the greater 
the portion of the nitrate of potass, the 
colours take longer time to change, and 
where there is a greater quantity of man- 
ganese, the colours are very rapid in the 


changes, and much more 
water is much more powerful in its effect 


than cold. The two powders should be 
treated in an open crucible. 


markable. 
of gas are disengaged, which the moment 


intense. Hot 


R.H. N. 


— — 


PHOSPHURET OF CALCIUM. 


Wuen phosphorus is made to act on lime 
in the dry way a dark coloured compound 


is formed, commonly 
lime; but which is probably a mixture of 


phosphate of lime; and 
cium. 


called phosphuret of 
phosphuret of cal- 


For preparing it a green glass tube 


about two feet in length, and half an inch 
in diameter, 
with clay and sand. 
about a drachm of phosphorus is placed, 
and over this some pieces 
must be brought to a red heat by passing 
the tube through а chauffer, 
phorus at the same time being kept cool. 
When properly heated, the phosphorus is 
then melted and inade to pass in vapour 
over the hot earth, 
takes place, and the phosphuret is formed. 
When cold it ought 
kept in a well-corked phial. 


shut at one end, is coated 
At the shut end, 


of lime, which 


the phos- 


by which the action 
to be removed and 


In this experiment it is probable that 


the lime, the decomposed part of the phos- 
phorus unites with its oxygen to form an 
acid, while the remainder combines with 
the calcium to generate 8 
The phosphuret thus obtained is of a dark 
brown colour, and hasa peculiar odour. 


phosphuret, 


The action between 1% and watcr is re- 
When thrown into it bubbles 


they escape into the air are inflamed, they 
are therefore phosphuretted hydrogen, the 
oxvgen of the water having united with 
the calcium, and the hydrogen with the 
phosphorus. J. R. Watts. 


— ес--- 


CHEMICAL EXPERIMENTS. 


TAKE caustic-soda (common soda) and 
pour upon it muriatic acid, this will pro- 
duce muriate of soda (our table salt). 

Mix equal portions of sulphate of soda 
and acetate of lead (both in fine powder), 
let them be well rubbed together in & 
inortar, when the two solids will operate 
upon eaoh other; and a fluid will be pro- 
duced. 

If muriatic acid be poured on & piece of 
carbonate of baryta, its action is slow, but 
if the carbonate be reduced to powder, 
and then mixed with the acid, there is 8 
violent effervescence, 
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INSTITUTIONS. 


The Southwark Literary Institution has removed 
to Newington Causeway, near the Elephant and 
Castle, and the lectures are delivered at the School 
Rooms in Union.strect, Borough, 


— i 
QUERIES. 


“ J. C. Junr.'' would be obliged to any of your Rea- 
ders who would inform him of the place and time of 
meeting of the Society for the Encouragement of 
Arts, Manufactures and Commeree.—2 The reason 
why frost gives a sweetness to potatoes, which swect- 
ness is entirely removed on the frost departing; (the 
late severe frost “quite monopolised the potatoes, 
which I found to my cost.) —3. If the earth describe 
an clliptic in its revolution round the sun, why is it 
not at thc one side, at the same distance from the sun 
as at the other? and why its distance from the sun 
at one end, should not be thesaine as at the other ? 
Suppose, for instance, when the carth is on one side 
of the elliptic, its distance from the sun be one mile, 
why should not the distance be the same when it 
arrives at the opposite side, and the same of the 
poles of the ellipsis ? Perhaps your intelligent Сог. 
respondent, ** ©), E D.“ will solve me this unscienti- 
fically-arranged problem, Не would much oblige 

Yours, &c. 
J. C. JUNR. 

Sir, —I shall feel obliged to any of your Correspon- 
dents who will inform me of the best method of pre. 
paring Turkeys Maws. R. d. А 


— — 


ANSWERS TO QUERIES. 


Sir, —JIn compliance with the request of your Сот. 
respondent '* O. P. Q.” I beg leave to offer my орі. 
nion upon his method of estimating the rational 
value of & mixture of different ingredients, The 
process he has described, is perfectly accurate іп all 
cases, for since he obtains the value of the whole ag- 
gregate weight, it is clear that the value of any por- 
tion thereof is proportional to its weight; therefore 


65cwt. Iqr. 25108. : lewt. : : 187. 1s. Dod. : value 


of lewt, The error which occurred in his example, 
was occasioned by an oversight in the addition. (15 
being put for 25) ; if the other values are correct, no 
error will be found in the result, It is important to 
observe that no operation of divislon or multiplication 
is practicable, unless one of the sums be an abstract 
number; that is, a number or fraction of unity, sepa- 
rated from the object trom which that unity may be 
derived. Five shillings cannot be multiplied by three 
shillings and four pence; but one fourth of a pound 
may be multiplied by the abstract fraction of unity, 
one sixth ; also five shillings may be multiplied by 
314, and 60 pence by the abstract number 40; all of 
which operations will produce widely different re. 
sults, In the previous example, although the rerght 
appears to be taken as a divisor, it is not so in reality ; 
the accurate expression (sub. and.) is as follows ; as 
F, 
the number (015) which represents the cwts. con- 
tained in the whole weight, is to unity, so is the num- 
bcr of pounds contained in the value of lewt., which 
is the quantity represented by unity. 
I remain, &c. Q. E. D. 
Sin,—In No. 73 of your useful little work your 
Correspondent ‘ Philo” has dilated upon the ima. 
gined incorrectness of a rule given in No. 68, 1 beg 
to tell him in his extremities he has neglected to cross 
the band. J. T. G. 


To prepare Copal Varnish. —'* Mechanicus" is 
informed that the best copal varnish has morc or less 
spirits of wine in it; and that the separation of the 
copal is owing to its inferiority. Perhaps a varnish 
composed of copal one part, and oil of turpentine six 
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parts, would suit his purpose.—For works on Lathes 
and Turning, see Martin’s Circle of the Mechanical 
Arts, and Ibbotson on Eccentric Turning. The best 
in print is a French publication, entitled “ Manuel 
de Tourneur.“ E.B. w. 

Sir,—In answer to your Correspondent „A. W. 
Lane," I beg to say, that to describe accurately tbe 
best form and construction of the sails of a wind. 
inill is scarcely to be expected in a little work like 
yours, as such is a subject of considerable intricacy, 
and would require both a long and operose detail, and 
numerous graphical designs: the best form сап be 
scen at any windmill; and if “ A, W. L.“ knows of 
one, I would advise him to go and examine its con. 
struction, or refer to some well written cyclopardia 

As to the best angle at which the wind ought to 
strike the sails, so that the effect should be the greatest, 
may be determined az follows :— 


Let > = cosine of the angle, 
"E" radius — unity 
then 1 — 23 = sin? by trygonometry 
and by hydrostatics the effect will be as z ж d -- 43) 
= — 

which by the question must be the greatest, or a 
maximum, | 

differentiate r — 23 and it will give 

du = аг — 3 х? dx == maximum, 


du — | 3 22 from which we can determine z 


du 
931 
— € 
z = 1 3 = cos. 549 C4. 

And in regard to the teeth of wheels, the involute of 
tbe circle is the best, for the friction and jarring con- 
ecyuent to other forms of teeth are avoided, and the 
motion and resistance is much more uniform ; they 
are the best for raising a vertical piston, &c., for the 
convexity of one tooth always acts at right angles te 
the concavity of the opposing tooth, 

For the teeth of wheels, &c., ace Vol. 1, of Playfairs 
Outlines of Philosophy, and a work on tbe Tecth of 
Wheels by Camus, TYRo 


— — 


TO CORRESPONDENTS. 


Q. E. D.'s paper on the Crank, &c, has been received. 


C. Parke, on Acids, trill be noticed, ағ also the соя- 
tinuation of his papers оп the same subject. 


We have no recollection of having recerecd letters 
from J. Jessop before this week; and if he should 
Jecl inclined to favour us with any more of his 
Queries, we must request that Ас will pay the 
postage. 

A Traveller. We hane been informed that the ing 
of the Birmingham Railway to Dcnbeyà Hall, is 
postponed till the Sth of Apri. 


J. S. We see no reason why Mr. Mathews’ tnt. 
provement on the paddle-whceel should not be likely 
to supersede those at present in use. He duct not 
profess to be a scientific or theoretical enginecr— 
but a practical one.— There have been а там тиз: 
ber of improvements on the paddle-whecl, but the 
principal part of them have only been slight altera. 
lions from the old one. To be in the fashion, and 
to add some importance to the name of a man, he 
must hare а paddle-ichecl named after kim. There 
has been soinctüing ike the old well-known Jonis 
cry of t Now ix your time, Ladies. to bring oat 
your ald fenders that want painting ;'* the pro- 
ductions gencrally. being nothing more than the cid 
head, with а new hat, 


A Subscriber from the beginning, 


The coal-pits "of 
this country arc incrhaustible, 


London: Printed at the Holloway Press, by D. A. 
DounsxEvY ; where all Communications are to be 
addressed (post paid); published by BERGER, 
Holywell-street, Strand; and may be had of 21 
Booksellers. 
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AUTOMATIC SHIP AND SEA. ing, with different and differing velocities, 

š he P Mechani so that the stem and the stern of the ship 

To the Editor of the Penny Mechanic. | wilt rerely remain for two successive in- 
Sin, —Observing that one of your Corre- 


stants in the same level plane. 
spondents “ K. V. Crofts,” wishes to] In the following diagram, аге clearly 
know how the automatic ship and sea is 


constructed, such as that at the Adelaide 5 

Gallery, Strand, I beg to hand you the} с 

following deseription, which I think will 

be found perfectly correct. Y Y 
The effects of this automaton, like seve- 

ral of its predecessors, are extremely per- | W x 


fect, and the mechanism which produces 


them is equally simple. It is concealed in pn" e 
the model by the membrane v, which is pU NV `. 
attached to the hull, and thence extends to {у n We ` 
the edge of the stand, which is the machi- pice „ — . p 
nery chest, where it is fastened. This NN i Ж | 9. 
membrane is very delicate in its texture, ^ 22 ! ZZ 

с 


and extremely pliant; it is not strained 
tight, but, on the contrary, left very full, 
and its surface painted to represent an 
agitated sea. In all the elevations and 
depressions of the vessel, this membrane 
of course accompanies it; but to the spec- 
tator, the motions of the vessel seem to be 
the effect, and not the cause of the waves. 
In the diagram, one of the containing 
plates of the machinery is removed toshow 
the connection of the parts. <A spring, 
contained in a barrel, A, communicates 
motion through a train of pinions and 
wheels, B C D, to two wheels, ЕР, which 
have each the same number of teeth, and 
are geared together; on the axis of these 
wheels are cranks, M к, which move two 
shafts, L N, attached by centre-pins to the 
wheel of the vessel. To the keel is also 
attached, by a centre-pin, a lever в, which, 
resting on a fulcrum T, is continued be- 
yond to any convenient length, and has 
near its end a moveable weight attached, U ; 
one of the cranked wheels, r, is geared by 
a pinion and wheel, and an endless screw, I, 
with a fly, 3, for regulating the velocity. 
Supposing the lever, g, to be removed, 
the cranks and the shafts vertical, and the 
machinery in action; it will be seen, by 
examination, that motion would be com- 
municated to the vessel, but that it would 
be simply vertical, a mere up-and-down 
movement, and that the deck would al- 
ways be parallel to the line in which it 
lay at starting. If we add the lever, R, 
centering it midway between the centre- 
pins of the shafts, a very small, but 
scarcely a a sae variation would be 
produced ; but if now we place its centre- 
pin, s, nearer to the centre-pin, P, of one of 
the shafts, than to that of o, of the other, 
we shall have the motions of the centre- 
pins so controlled by the radius, s T, that 
they move, both ascending and descend- 


shown the positions of the deck, which 
correspond to four successive and simulta- 
neous positions of the cranks. The arrows 
indicate the direction in which the cranks 
turn round. When the cranks stand at 
oa, the deck will be in the position sr; 
as the cranks move to one position ОВ, 
s will ascend to U, and T descend to v, and 
the deck will be at u v; during the cranage 
of the cranks to oc, u will descend to v, 
v to x, and the deck will attain wx; let 
the cranks go on to Ор, w will now 
ascend to v only, but x to z, v z becoming 
the position of the deck; as the cranks 
go on to the starting position oa, y will 
ascend to s, and z descend to T ; the deck 
will arrive at s T, the position whence it 
set out. It may, therefore, be seen, that 
in each interval of time the motions of the 
stem and stern are different, one of them 
being always greater than the other, and 
that at two points in the course, the one 
which was the greater becomes the lesser, 
and vice versa. It is owing to the ingeni- 
ous introduction of the lever and its pe- 
culiar position, with regard to the shaft 
centre-pins, that the pitching of a ship in 
a brisk gale and high running sea is so 
beautifully imitated. By the weight, this 
pitching can be made quicker or slower at 
pleasure.—Hoping the above description 
will be serviceable to your numerous 
readers, I remain yours, «с. 
SCIOLISTERUS. 
— ss 

Birmingham Railway.—This great line 
will be opened April the 9th, from Lon- 
don to Denbigh Hall, 48 miles, and from 
Birmingham to Rugby, 29 miles, leaving 
an intermediate space of 354 miles, which 
will be finished in the next autumn.— 
Railway Magaaine. 
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TIMBER MEASURING. that part of the timber which is contained 
within the quadrilateral figure (whether 


To the Editor of the PENNY MECHANIC. 


Бін,-Ав a mere geometrical question, there 
can be no doubt that the mode of calcula- 
tion for round timber proposed by your 
Correspondent in the two last Numbers 
of your Penny Mechanic, is much more 
correct than the method generally used in 
the trade, which, as regards the true cu- 
еа contents of round timber, is perfectly 
fallacious. I shall, however, speak on m 
this point presently. In the mean time I : . 

may remark, that had your Correspondent | square or oblong), is the only portion 
taken the ratio of 22 te 6:09 for determin- | which, generally speaking, can be consi- 
ing the diameter, instead of 355 to 113, as dered as the timber of commerce, if I may 
given by Archimedes, in his Dimen- so use the phrase. This, if referred to à 
sione Circuli," he would have come nearer scale, will be found to measure about five 
the true cubical contents of his round | feet in diameter, equal to an area of 25 
timbers than he has done. Let us try | feet instead of 385. Now if we suppose 
this, with respect to his case No. 1. The | the tree to be 40 feet long, the eubical 
main girth is there given 37.9; now, as contents, according to the geometrical 
22 6:99: :57.0 ` 12:04 the mean diame- | mode of calculating cylindrical bodies, as 
ter; then say, as 14. 11: :12:04? ` LH are by your Correspondent, would be 


113-898 x 66:22—7,535:22, the cubical con- 1540 feet, whereas, by the mode of mea- 
tents, which is within 5 and a fraction of | surement in general practice, it would 
the true contents, instead of 17, as in the , only amount to 1080 cubic feet, which is 

| making a difference 


operation of your Correspondent. I do | even 80 feet too much, I 
not mean to say that his operation is not | of upwards of 460 feet against the mer- 


quite near enough for all practical pur- chant and in favour of the grower, to the 
poses, and in constant use by the best decided loss of the merchant. Theory and 


geometricians on occasions where the practice are ve different matters. 
Four obedient servant, Ts 


greatest accuracy is required. i 
This is all very well as pure elementary 5, Southampton-street, Fitzroy-square. 
calculation for mere analytical discus- | 


sion, or the advancement of exceedingly | 

valuable materials. But it is well known ON THE NATURE AND PROPER- 
to timber merchants, as well as to the PIES OF STEAM. 

growers of timber generally, that it would as Ж, 

be quite preposterous to adopt any such 
refined method of ascertaining the cubical vis VAPORIS. 

contents of rough round timber; not on HIGH-PRESSURE steam-engines are those 
account of the difficulty of the calculation, | in which the steam, after having performed 
but on account of the positive injustice of | its work, is not condensed, but allowed to 
its application. Why should a timber | escape into the air. The steam used in 
merchant or a carpenter pay for slabs and | these engines has а pressure considerably 
chips, for which he has no use, but an ! higher than that used in condensing en- 
immense labour and expense to get rid of? | gines, and, therefore, the production of 
When these are cleared off, I will venture | a vacuum and its consequent accession of 
to say, that the valuable part of the tree | power is of little moment in these ; which, 
No. 1, of your Correspondent, will not | from being devoid of condenser, air-pump, 
much exceed 5,945 cubic feet, as deter- | and cold-water pump, to supply condenser 
mined by the usual mode of reckoning, | and cistern, are rendered extremely sim- 
namely, squaring the fourth of the mean | ple in their construction, consisting only 
girth, and multiplying it by the length of | of the cylinder, steam valves, piston, and 
the tree. Let us suppose, for example, | rod, and means of applying the power by 
that the following circle represents the | beam, cranks, &c., as in low-pressure en- 
mean girth of a tree --21 feet, and the | gines; and this simplicity is increased by 
diameter in round numbers —7 ; the mean | laying aside the beam, and working the 
area of this, according to rigid geometrical | crank by means of connecting rods from 
calculutions, would be 38:5, and would in- | the cross head, which renders the engine 
clude all the chips and slabs, or shingles remarkably compact: and as the steam 
eontained in the shaded parts; whereas used has а greater expansive power, во а 
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smaller engine will suffice to do the re- 
quired work ; and from the previous state- 
ments it will be seen, that the higher the 
pressure of the steam, the greater will be 
the economy resulting from its use; where- 
fore it clearly follows, that high-pressure 
engines are smaller, simpler, more com- 
pact, and more economic, than low-pres- 
sure engines, and these advantages in- 
crease as the pressure increases; added to 
which, the first cost of high-pressure en- 
gines is less than half that of low, of cor- 
responding power. Practical difficulties, 
however, attend the use of very high- 
pressure steam; but to what extent the 
working pressure should be carried I will 
not undertake to say, as it must entirely 
depend upon the construction of the en- 
gine, the work it has to perform, and upon 
various other circumstances applicable 
only to particular instances. 

Those engines are said to work erpan- 
sively, in which the steam is cut off from 
the cylinder before the stroke is finished, 
leaving the remainder to be performed by 
the expansive power of the steam. Great 
gain results from using steam expansively, 
which method is applicable to both high 
and low pressure engines; and it has been 
by many carried to the extreme. Horn- 
blower and others used two cylinders, 
working the steam first in a small one, 
and allowing it to expand into a larger 
one, and there work another piston. АП 
the advantages, however, to be derived 
from working expansively, can be obtained 
in an equal, if not even greater degree, by 
the use of one cylinder, thus avoiding com- 
plexity and needless friction. 

C. D. Tuomas. 


— — 


POKEROLOGY.—THE CRANK. 
To the Editor of the Penny Mechanic. 


Srr,—As some interest has been excited 
respecting the effect produced by placing 
a poker over the fire when nearly out,— 
one person giving his opinion that it is an 
erroneous idea, while others consider it 
beneficial as assisting combustion,—and I 
am one Of the latter, I wish to state my 
opinion why I consider it to possess that 
property. 

My idea is, that a cold bar of iron (say 
the poker) being placed direct over the 
portion of fire and within three inches of 
it, condenses or absorbs the hot air arising 
from the fire more rapidly than it would 
otherwise ascend, and by that means 
Causes a greater current of air to pass 
through, the oxygen of which causes com- 
bustion to proceed more rapidly. It ap- 
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pears to me, that iron will continue to 
attract heat till it becomes as hot, or 
nearly so, as fire, and will cause the air 
that is divested of its portion of oxygen and 
pessessing a great portion of heat, to 
draw towards it. I wish to beunderstood 
in stating my opinion that it is so, that I 
am not certain of it; but until I see some 
reason adduced, more plausible than I have 
hitherto seen, I shall continue to consider 
my own opinion right. I have often, 
when the fire has been nearly out, placed 
the poker as described, and do !think that 
it is of service. I hope that Q. E. D." 
or any other person, will pursue the in- 
qniry till it can be proved that one idea 
or the other is erroneous. 

I shall be greatly obliged if “ Q. E. D." 
will explain his opinion respecting the ac- 
tion of the crank, showing, in as simple a 
manner as possible, how the power of the 
engine on the paddle-wheel is as much 
when the crank is at zero, as when it is 
atits full extent of leverage, or midwav 
between the centres. Should ** Q. E. D." 
be able to prove that it is so, he will unde- 
ceive myselfand many others that read the 
“ Penny Mechanic.” Ido not consider 
that “ Q. E. D." wishes to mystify the 
question, neither do 1 see what advan- 
tage he would gain by it; but I think 
he has decided too hastily, and I expect 
that he will find, by a practical ехрел- 
ment, that his theory was wrong; амі 
should it be so, I have no doubt but he 
will readily acknowlege it; if otherwise, 
he wiil confer a benefit on working me- 
chanics by setting them right. and I trust 
* Q. E. D." will not forget to render any 
calculation that may be necessary as sim- 
ple as possible, as many of the readers of 
the * Penny Mechanic" have but a slight 
knowledge of arithmetic. 

I am, Sir, yours, &c. 
| T. L. 
— — 


NEW LOCOMOTIVE. 


Messrs. R. and W. Hawthorne, of New. 
castle, have lately constructed a new lo- 
comotive engine, invented by T. E. Har- 
rison, Esq., of Whitburn, engineer of the 
Stanhope and Tyne Rail way, aud patented 
by him in December, 1836, destined for 
the Great Western Railway, differing most 
essentially from any hitherto in use. Its 
construction and advantages are thus de- 
scribed in the Sunderland Beacon; 15%. 
The machinery and boiler being placed 
upon separate carriages and wheels, ena- 
bles the conducting engineer not only to 
have an unobstructed view of whatever 
may be likely to impede his progress, but 
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sight is generally very embarrassing to 
the mathematical student. In the answer 
to the same question, which “ Q. E. D." 
afterwards inserted, he stated that there 
was nothing at all paradoxical about it; 
to this I certainly agree, when the law of 
hydrostatics are understood, there will not 
be any difficulty in seeing the truth upon 
which the paradox is bottomed ; but to 
those who may not be acquainted with 
these laws, it will undoubtedly appear pa- 
radoxical, for to appearance & lesser quan- 
tity maintains a greater, which is absurd, 
— to appearance—and to appearance only, 
as will be seen. The paradox is generally 
expressed as under. А quantity of fluid 
however small, is made to balance a quan- 
tity however large, and that to, without 
anything assisting, except the vessel which 
supports it. 


also, from the situation of his seat, to have 
almost the whole of the machinery within 
his reach. Mr. Harrison seems convinced, 
from his experience on the Stanhope and 
Tyne Railway, that a fourth part of the 
expense for repairs to locomotive engines, 
arises from the position of the machinery 
with regard to the boiler, parts of which 
are subject to considerable strain from the 
expansion and contraction of the boiler; 
and when any exteusive repairs are neces- 
gary, the removing of the boiler, or what 
is called strippinz the engine, is almost 
equivalent to rebuilding it. This the pre- 
sent arrangement is calculated to obviate, 
as well as to prevent delay to the engines 
when under repair, since the boiler can 
be detached in a few minutes, and either 
the boiler or engine united to another, as 
the failure may be in machinery or boiler. 
9nd. The machinery thus constructed, is 
capable of being made more substantial, 
every part beariug a ratio of strength to 
a standing engine. An opportunity is also 
afforded of getting up а considerable in- 
crease of speed (at the same time keeping 
down the velocity of the piston), either 
by having wheels of larger dimensions, or, 
as in the present engine, by means of 
toothed wheels, which gives the revolu- 
tions to the driving wheels, for euch stroke 
of the piston, the great advantages to be 
derived from which, can only be appre- 
ciated by those whose experience has 
enabled them to estimate the destruction 
by wear and tear attending such extreme 
velocity being given to the piston, not the 
machinery only, but also to the fire-box, 
owing to the great pressure and velocity 
by which the steam is injected into the 
chimney ; thereby raising the temperature 
of the fire to such an extent, as greatly to 
hasten the consumption of the material it 
is made of, whether iron or copper. 3rd. 
The boiler is of the same construction as 
those of other locomotive engines, except 
in the fire-boxes, which have two doors, 
and is divided iuto two parts by a cham- 
ber or reservoir suspended from the top, 
which, therefore, by presenting a greater 
area of heating surface to the action of the 
fire, hastens the generating of steum with- 
out increasing the temperature. — Rnil- 
way Times. 


Thus let A B be the larger, and ср the 
smaller vessel, both connected so that the 
fluid may pass freely from A, through в D 
toc; then if water be poured into either 
of them it will find its level, and conse- 
quently rise to the same height in either 
vessel, consequently there will be an equi- 
librium between them. The paradox then 
appears in this form—why does not the 
greater quantity, by its superior weight, 
force the lesser up, 80 that it shall run 
over at c, the top ?—and if it does not do 
so, then must the less support the greater, 
which appears directly contrary to the 
laws of mechanism. All these difficulties 
and paradoxes may be explained readily 
upon pure mechanical principles ; and 
what is of more consequence, an explana- 
tion conducted in this manner, strips it 
completely of every paradoxical appear- 
ance, Now it must be observed that there 
is an equilibrium between them, in the 
same way as power and weight in the 
simple lever, by the intervention of the 
vessel that supports them, for we may con- 
sider the vessels as a lever. Take thelever 
for instance, and with 1 lb balance 100, 
this is exactly the same аз llb balancing 
1001bs in the hydrostatical paradox ; for 
in the former case, by the known proper- 
ties of the lever, the equilibrated arms 
must be in proportion to each other, 85 
1 to 100; and in the paradox the areas of 
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HYDROSTATICAL PARADOX. 
To the Editor of the PENNY MECHANIC. 
Srma,—“ Q. E. D." some time since, intro- 
duced a series of questions in one of your 
preceding Numbers, amongst which was 8 
problem generally known as the hydrosta- 
tical paradox, a proposition that at first 
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the vessels must also be to each other as 
1 to 100. But strictly speaking, one 
pound cannot balance 100, place them as 
you will. Archimedes only wanted а fixed 
р to sustain the whole earths but it 
ias been observed, that if he had found it, 
it would not have been Archimedes that 
sustained the world—but the fulcrum,— 
the same observation applies to the above. 
In the hydrostatic paradox, one pound 
only balances one pound—all the rest being 
maintained by the cylinders—for split 
them, then see where the equilibrium will 
be, the weight in this case being supported 
exactly the same as the fulcrum sustains 
the lever in the former. 

Now to shew that the same takes place 
as in the lever, fix a piston in either of 
them, the greater for instance, then if the 
area of the greater be te the lever as 100 
to l, by pressing the piston in the greater 
down one inch, the water would rise in the 
other 100 inches: this must be evident, 
for by the question the area of the less is 
but one inch or any unit, and that of the 
greater 100, and since the piston descends 
one inch, it must force 100 inches out of 
the greater, which will rise in the less 100 
inches; this is precisely the same as the 
lever; for if the arms of the lever are as 
1 to 100, the longer will move through 
100, whilst the shorter moves through one, 
which is a fact well known to every one 
that is the least acquainted with me- 
chanics. 

And upon a similar thing depends the 
solution of“ Q. E. D.'s" question; for let 
D E FF he a cylinder, and B a smaller one, 


then the pressnre on the base FG of the 
main cylinder will be equivalent to the 
weight of the whole cylindrical contents 
DEFF of the water; but if the smaller 
cylinder be filled with water also, then 
the pressure on the bottom will be in. 
creased in the ratio of the lesser to the 
greater, for it is a well known property of 
fluids that they press equally in all direc- 
tions, so that if the area of the less cylinder 
be a, and the greater 8, it will be increased 
in the ratio of A to B, for the force on the 
area д, is by the above law transmitted to 
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every area equal to A іп в amd conse- 
quently this pressure will then be the 
same as if the cylinder had been filled up 
to A C F G, the smaller cylinder в, being in 
this case the same as the quill in “ Q. E. 
D.'s” question. 

It is upon the principle explained in 
fig. 1, that Bramah applied the hyd ros- 
tatic press; for suppose the diameter of the 
cylinder piston to be twenty inches, and 
that of the smaller or the pump piston, 
which is used for forcing water into the 
cylinder to be one-quarter inch, then the 
area of the cylinder piston is = 20? x 
7854 = 314-16 square inches, and the area 


of the pump piston = 1* x 7854 =} X 
7854 = ·0491. Then the area of the cylinder 
piston: the area of the pump piston: 


31416 ; -0491 = 21110 = 6400 : 1, or 
they are in the equal ratio of 6400 : 1. 
And if any force is applied to the small 
piston, it will produce an effect on the 
large one as 1 : 6400; if there be water or 
any incompressiblefluid whatever between 
them to transmit the pressure ; it is very 
plain that incompressible fluids are the 
most proper to be used for these purposes, 
for the pressure of the piston would con- 
dense the fluid were it compressible, and 
very little, or no effect would take place. 

Suppose that by means of a lever, or 
any other power, we could press down the 
less piston with a force equivalent to 
10 cwt., then the large one will ascend 
with the force of 10 x 6400 ct. == 3200 
tous; and the same way of computing tbe 
results will apply, let the ratio of the pis- 
tons be what they will; this example 
shows very clearly the great power that 
may be obtained from a machine of this 
nature, with very little cost:—this is а 
seventh mechanical power. 

How admirably isit adapted for packing 
machines and presses ——a purpose to which 
itis chiefly applied. It may also be applied 
for the purpose of proving steam-boilers 
previous to leaving the manufactory, by 
the compression of water; for suppose we 
have a boiler holding a known quantity of 
water, and also that the internal surface 
is known, say fifty square feet, which is 
consequently à small one, now fifty square 
feet — 7200 square inches; let the boiler 
be filled quite full with water, and a tight 
piston applied to the man-hole, or the 
safety-valve aperture, whichever may be 
considered the most convenient, then let 
the main piston of the hydrostatic press, 
as above, be brought to bear upon the 
piston applied to the boiler, and jet the 
press be worked by steam or any other 
power with the same force as above, then 
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this purpose he has, by the section, & com- 
plete profile of the general surface of the 
country; he then draws this line from 
town to town on the section regulating it 
as above, and since the height of every 
perpendicular on the section has been de- 
termined by levelling, the extreme heights 
are also known, and from these data the 
actual position and inclination of the road 
can be accurately determined, which must 
always be done before any determinate 
idea of the expence can be ascertained. 
This question resolves itself into two ; first 
to find the inclination for the whole 
length, and then the same for one foot, or 
as it js practically termed, the rise per 
foot. Wenow proceed to the investiga- 
tion of the rule. 

іп the diagram let a and В be any two 
distant towns, and the curve line joining 
A and B, the surface of the country 
between them; and let СЕ be the proposed 


will the force transmitted on all the sur- 
face of the boiler be = 7200 X $200 tons, 
which, reduced into pounds, and divided 
by the internal surface in inches, will give 
the pressure per square inch with which 
the boiler is strained or will stand. But 
the preceding example is much beyond the 
bounds of practice; steam-boilers are ge- 
nerally tried in this way, some of them up 
to 8, 9, and 1000 lbs. per square inch— 
they always prove them far beyond the 
pressure it is calculated they will have 
to bear when in full operation. 

The hydrostatic press 18 of great service 
inthe manufacturing districts, as also to 
those connected with the warehousing of 
merchandise: they are much used in the 
cloth and paper districts for pressing and 
packing these materials into more conve- 
nieut dimensions for moving and it per- 
haps might by some little adoption be 
applied to coining, stamping, paper ma- 
kers, and thin filagreed brass work; the 
steam-engine is more generally applied to 
these latter purposes. 

I am yours respectfully, 
"уво Lock. 


oP me 
ON LEVELLING. 
NO. VI. 


Наутыс in the preceding papers shown 
how to take and reduce a series of obser- 
vations, we will now show how to find the 
inclinations of the new road, as to be de- 
termined bv the nature of the section. 
When a line of country has been surveyed 
and levelled, and accurate plans and sec- 
tions made, the question next arising is to 
determine on the section a line that shall 
represent the position of the surface of 
the new road or canal; if the latter, it 
must be level by the laws of fluids, but in 
the former case, it may be at any conve- 
nient inclination. A little reflection soon 
tells us that thisline cannot be taken or 
assumed by chance, it must be regulated 
by local circumstances ; let us suppose the 
distance of any two towns not to be great, 
and consequently tbe section not long, the 
grand object to be obtained is this, to 
draw and so regulate the line that there 
shall be nearly as many hills above as 
dales below, or in other words to regulate 
it so that the quantity of earth to be re- 
moved from the cuttings, may be sufficient 
to form any embankments that may be 
required, and consequently fill up all the 
dales, &nd thus make the xurface as nearly 
level as circumstances will admit; this is 
the great object of the engineer, the more 
nearly this is accomplished the more eco- 
nomical will be the expenditure; and for 


surface of the new road whose inclination 
has to be determined, draw the dotted 
line c F parallel to the base line ро. Now 
it must be obvious that before we can find 
the inclination, СЕ must be reduced to 
p o in order to compare it, for this purpose 
we have given the heights c D and EG; 
and obviously the reduction is directly 
effected by taking the difference as proved 
by the dotted line; therefore EG — € D 
= reduced value or height, which is equi- 
valent to E F ; and the question is now re- 
duced to finding the inclination of the 
hypothemus of the right angled triangle 
cF E, having given the height EF, and 
the length of base СЕ or D G. And now 
referring to the rules investigated in page 
90 we find as under; let L = length H = 
height then 
m : I.:: 1: incline оп the whole 

and assuming the same dimensions as 
there given we have 

H := 20 1. = 1000 .. п: L ** 1 : incline 


| 1000 
30 : 1000: 1... 20 = 50 whole incline, 


or the inclination is one foot in fifty, that 
is for fifty feet length of base, it rises one 
foot, which in actual railway practice is 
considerably (00 great: the above example 
assumes EF, the differencce of cp and 
x 6, to be 20 feet, and DG 1000 feet; and 
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by the same rules to find the rise per foot 
we have | 


L: H :: l: incline for unit of length 


20 1 
1000 : 20 ::1:— . 56 of a foot, 


which is proved by direct reversion, thus 
1000 x ы” 20, original height ; 


that is for one foot in length it rises 3) th 


of a foot; this example places in a very 
clear light the extreme simplicity and ease 
of the rules as given above, and also those 
given in page 99 already referred to. 

We may therefore tabulate the general 
rule as follows :— 

RuLE.—If the incline is already refined 
or reduced to the standard base line, no- 
thing more is necessary than to divide the 
length by the height, for the total incli- 
nation. But if not reduced to the base 
line, it must be reduced to it by taking 
the difference of the heights at the extre- 
mity of the line, and this difference is the 
height properly reduced ; then proceed as 
by the rules in page 99, &c. 

Suppose now, by way of experiment, we 
take another example for this purpose; 
Let ср = 10 feet, and Ec 20, then 
EG— CD-20 — 10 = 10 ft. reduced height; 


1000 
then by the rule E = 10 == 100 feet; 


1 
by the same T ioo 
that is, to a distance of 100 feet, it rises 
one foot, and conversely to a distance of 


= incline per foot ; 


one foot it must rise 10058 of a foot. And 


by this rule may any incline be reduced. 
In the present stage the utility of these 
rules is not verv manifest, but the next 
paper, which will investigate a rule for 
finding the“ averages," will exhibit their 
extensive use. 

What can be more simple than these 
rules? nothing ; and yet in practice this is 
considered as rather a difficult question by 
most of our engineering students. From 
whence arises this difficulty then? From 
their indolence; atleast 1 can see no other 
reason. 

I ain, &c. 
Tyro Lock. 
— ДЕА 
Manchester and Bolton Naila. — This 


тайма will be completed in Abril next. 
—Coventry Herald. 
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NEW.MOTIVE POWER. 
To the Editor of the Penny Mechanic. 


Srny—Having most respectable reference 
of opinion relative to an engine of the 
most simple construction, but powerful in 
its operation, and universal in its applica- 
bility, which would on all considerations 
be preferable to steam for generation of 
power, I beg you will do me the favour of 
stating, that any person desiring to aid 
me in the humane project of enabling the 
public to avoid the continuance of such 
cslamitous exhibitions as were witnessed 
recently on board the Victoria Hull 
Steamer, will be immediately waited upon 
by your humble servant, L. S. D. 

[Any of our readers who may feel in- 
clined to assist the above individual in 
maturing his project, can receive every 
information on making application at our 
office. | | 

— — 


BIOGRAPHICAL SKETCHES. 


EDWARD TROUGHTON. 


EpwarD Твооонтом was born, it is be- 
lieved, in October 1753 (the parish register 
for that time being destroyed), in the pa. 
rish of Comey, on the south-west coast of 
the county of Cumberland, the third sou 
of a small farmer of that county, а stale- 
man (i.e. one who farms his own freehold), 
according to the language of that count. 
An uncle of the same name, and his eldest 
brother John, were settled in London as 
mathematical instrument makers ; and a« 
his second brother was apprenticed to the 
same business, Edward was designed to 
be a farmer, and continued to be his fa- 
ther's assistant till the age of seventeen. 
To persons acquainted with the condition 
of that part of England, it need not be 
said that his education was not better than 
is usual for his rank, and waa of a sound 
though homely cast. 

There has always been in Comey. so far 
as memory goes back, a considerable stock 
of mathematical and general knowledge 
floating amongst the people; and a larze 
proportion of persons distinguished for 
their attainments in the University of 
Cambridge have arisen from among the 
Cumberland and Westmoreland veomunry. 
The death of his preceding brother altered 
Edwards destination, and he was placed 
with his brother John, then a chamher 
master, employed chiefly in dividing and 
engraving for the trade and the higher 
branches of the art. Under the instruc- 
tion of his brother, who was an excellent 
workman, Troughton made most rapid 


LR 
A 1 


and at the expiration 


admitted as а partner. 
established them- 


progress, 
time was 
1782, the Troughtons 
selves in Fleet-street, where they com- 
menced an independent business as sue- 
cessors to & series of well-known artists 
(Wright, and subsequently Cole), 
previously occupied the same premises. 
Ramsden was then in the zenith of 
reputation, but his dilatory 
of astronomers, and this, and their own 
intrinsic merits, 
brothers in their profession, and in the 
estimation of competent judges. Consi- 
derable rivalry ensued, and Troughton, 
who felt his own powers, was not a person 
to conceal his feelings, or to propitiate to 
an adversary. After the death of his bro- 


ther John, Edward alone continued the of the 


business, latterly at & loss rather than ee 
e 


of one hue, only 
their form ; and 
relating some curious mistakes committed 
by himself and others of his relations, in 


profit, till 1826, when his increasing age 
and dislike to routine employment, in- 
duced him to take Mr. William Simms as 
his partner and successor. Mr. Trough- 
ton died at his house in Fleet-street, June 
12th, 1835, in the eighty-second year 0 
his age, and was buried, according to his 
own request, at the Cemetery, Kensal- 
green. Many of the members of the So- 
ciety paid their tribute ef respect to his 
memory by attending his funeral. Ап 
admirable bust of Troughton, by Chan- 
trey, was executed some years before his 
death, at the expense of his private friends 
and admirers. ‘This is placed, as he wished 
it to be, in the Royal Observatory, Green- 
wich. 

'T'he life ofanartist is generally contained 
in a history of his works, and this is peculi- 
arlv true in his case. Of him it may be said 
with truth, that he improved and extended 
the use of every instrument. he touched, 
and that every astronomical instrument 
was in its turn the subject of his attention. 
In this branch he had no equal, except the 
celebrated Graham, the object of his un- 
bounded admiration. The instruments 
which facilitate navigation were peculiarly 
objects of interest to Mr. Troughton з and 
Jong after his infirmities were an effectual 
bar to the applications of his most esteemed 
friends, he exerted himself to supply the 
seamen with well-adjusted and accurate 
sextants. “ Your fancies,” he would say, 
€ may wait; their necessities cannot." 

With the same earnestness to promote 


navigation, he invented the ship leetor 
(afterwards re-invented by Dr. W ollas- 
and in- 


ton), and expended time, money, 
genuity, to no inconsiderable amount, in 
attempting to perfect the marine top for 
producing а true horizontal reflecting sur- 
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of his, face at sea. 
About | snuff-box 
versal dial, owe to 
and much of their accuracy. 
invented or sketched, 
however, more properly 
who had | nomical instruments of 
that we are immediately concerned ; and 
his | here he reigns 
habits were able 


little suited to the wants and impatience , streng 


speedily advanced the | 9n 
greatly indebted to Mr. 


telescope; and he was 
attempt in this branch of his art by a sin- 
gular defect 
in many members of his family. 
not distinguish colours, 


f | confounding green and 
defect in his vision, 
any experiments іп which 
concerned ; 
could have done во with success. 
beginning of this memoir we sta 
he 
self, but 
by Mr. Troughton alone, 
transit for Sir 
Hill observatory, 
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The marine barometer, the 
the portable uni- 
all their elegance 
Where others 
he perfected. It is, 
with the astro- 
this great artist 


sextant, and 
him 


without a rival. His port- 
astronomical quadrants are models of 
th and lightness. 

It may, perhaps, be remarked, that the 
ly astronomical instrument which is not 
Troughton, is the 
deterred from any 


which existed 
He could 
and had little idea 
m except generally, as they con- 
the idea of greater or less light. 
ripe cherry and its leaf were to him 
to be distinguished by 
he was in the habit of 


of his vision, 


red. With this 
he never attempted 
colour was 
see how he 
In the 
ted that 
continued business till 1826 by bim- 
the last capital instrument made 
was a seven-feet 
James South, for Camden 
in 1820, on the model of 
that at Greenwich,—Minutes Astronomi- 
cal Soeiet y. Tyro Lock. 


Camden Hill, Kensington, 
March 6th, 1838. 


and it is difficult to 


ранг 


THE ARITHMETICAL QUESTION 
OF “ ы” 


To the Editor of the Penny Mechanic. 
Six, —As I consider that «€ Philo's" an- 
swer, in No. 12, is somewhat wide of the 
mark, I beg leave to subjoin what ] trust 
will prove to bea satisfactory explanation 
as to the cause of“ О. P. 0-5 failure. 
То find a correct“ average price by 
dividing the sum of the prices by thenum- 
ber of lots, either the quantities or the 
price must be expressed by equal terms; 
thus if the quantity be represented by 4, 
then must all the quantities be represented 
by 4, and the same with the prices ; for if 
the quantities he represented by 4 and 3, 
and the price of the former be 2h, and the 


THE PENNY 


price of the latter 7*b, it will be impossi- 
ble to obtain a correct average price by 
dividing the sum of the various prices, or 
the various quantities by the number of 
lots ; for example:— 
Lot, 
l° 4 at 2ch = 8h — 32 
2: 3 Bsh = Q4sh f — 
7 10 
Now divide the sum of the prices (—10) 
by the number of lots (2), and multiply 
the quotient (5) by the sum of the quanti- 
ties (—7), and the product will be 35, 
which exceeds the accurate amount by 
3; for it is obvious that the number (3), 
taken from & and added to 2, to average 
them, has been repeated once more by be- 
ing multiplied by 4, than it would have 
been, had it been left as at first and mul- 
tiplied by 3; had the quantities been ex- 
pressed by equal numbers, suppose 
4x2 
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4785 
the sum taken from 8 and added to 2, to 
average them or make them both equal to 
5, will be repeated just as often, when 
added to 2, as it would have been had it 
not been taken from 8, for both 8 and 2 
are multiplied by 4, aud 
1 3220] 7 4* 
4x8S—3-20| 7 
therefore the sum of 8 and 2, divided by 
the number of lots, multiplied by the suin 
of 4 and 4, will give an accurate product; 
fur 
Lat. 
1—4 x 24-3- 20 
2--4 x 8—3 = 20 


[d — 


8 9(10 40 

5 

8 

40 

And generally, 

alb+e(=9l о 
Ab =g] 7I 
ахі = g—c 9 
axe=gtc{—9 


. 22 x b-+ e=29 
Toadvert more particularly to “O. P. Q.'s” 
example, which he has given in the, fol- 
lowing form :— 


"^ Lots. Cwt, Ors. lbs. * d. 
1 290 2 14 at 8 6 
2 20 1 1at5 6 
3 24 2 4at 3 4” 


It is obvious, that by dividing the sum 
of the three prices by the number of the 
lots, the same end is effected as by sub- 
tracting from Ss. Gd. a sum, parts of 
which, on being added to 5s. pd. and 
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| $s. 4d., would make the three prices equal. 
Now the part of the sum subtracted from 
г. 6d., and added to the price Зя. 4d., is 
repeated, when thus added, more fre- 
quently than it would have been, had it 
not been taken from 8s. 6d., for 


s. d. Cwt. Q. Ib. 

8 6 is multiplied by 20 2 14, and 

3 5 24 2 4, &c. 
And here, Mr. Editor, I would observe, 
that arithmetical errors frequently occur 
when in estimating the value of a quantity 
of goods by an average price, the fractions 
of less value than a farthing are not taken 
into account. In small sums or quanti- 
ties, perhaps, the trouble of calculating 
the value of the fraction, may not meet 
with adequate compensation, but certain- 
lv, in large amounts, or when the frac- 
tion, hewever small its value, is repeated 
frequently, the calculation is of much 
greater importance than many persons 
suppose; for instance, 65 cwt. 1 qr. 15 lb. 
at 044. per Ib., amounts to 154. 5s. 144,, 


but increase the price per Ib. by zl far- 


thing, and 157. 5s. 14d. swells to 18/. 82,914 
I remain vours, &c. 
H. S. Тномав, jun. 
March 20th, 1888. 


— o 


Machinery v, Steam.—A practical ex. 
periment was made a few days since on 
the Southampton Railway, of a newly. 
invented machine, intended as а substi- 
tute for a locomotive steam-engine on 
railways, particularly on short or branch 
roads, where the expense of а locomotive 
steamer would be too costly for the traffic. 
The action is produced by a horse walking 
at an ordinary pace on a joiuted platform 
attached to the vehicle, by a series of con. 
cealed machinery, which is so contrived 
that his weight aud muscular strength are 
brought to act together, and communicate 
a multiplying force to the larger or outside 
wheels of the machine, which powers are 
capable of being increased or diminished 
at the will of the conductor, so as to regu. 
late the required speed. The trial was 
perfectly successful, notwithstanding the 
disadvantages of an untrained horse and 
new machinery. On the first application 
the horse moved at a pace of four miles an 
hour, and subsequently conveyed the ma. 
chine, which, with thirteen persons riding 
in it, weighed altogether four tons, at the 
rate of sixteen miles an hour. It was 
completed at the manufactory, and under 
the direction of Mr. Robert Jeffery, Gray's 
Inn Road. A number of scientitic gen- 
tlemen were present. 
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ON THE CRANK. 
To the Editor of the Penny Меснакіс. 


§1n,—Your very talented Correspondent, 
“Т.М,” appears to me to fall foul of the 
opinions of “ Q. E. D.," and that in no 
measured terms. I will readily grant to 
“T. M." that some of the remarks аге 
practically erroneous, but the remainder 
are in strict accordance with the principle 
of the mechanism of the crank, and to 
save controversy, it is a pity that “0. E. 
D.” did not give the demonstrations with 
the principles. ** T M." is, according to 
his own account, a Practical Working 
Man, and consequently one whose opinions 
are founded on actual experiments and 
observations, and therefore one whose ob- 
servations are the more entitled to credit ; 
but it is a matter of common observation, 
that practical men in general are not in- 
clined to place an explicit reliance on the 
assertions of mere theorists; and the same 
may be said of theorist, they are but little 
in general for practical men, for they will 
urge that practical men often mistake the 
particular action or effect of a single cause 
to be a perfectly general one, and as such 
give way to an erroneous notion. 

When “Q. E. D." asserts that there is 
not a loss, but only an unequal division of 
power, he may perhaps be theoretically 
true, but he is certainly practically wrong: 
there is not only an unequal division, but 
an actual, and extensive loss of power. 
«€ T. M." appears to disbelieve “Q. E. 
D.’s” assertion that the effect is the same, 
as the power acting on a lever equal to 
the length of the crank, at ditferent dis- 
tances, but this is strictly correct, and 
readily admits both of sinthetic and geo- 
metrical proof, though it may not be 
directly etident to a practical man. “Q. 
E. D." is not altogether guilty of absolute 
error, though he is chargeable with an 
excessive looseness in his expressions, 
which gives ground to doubt its truth, 
and renders ambiguous that which is 
otherwise sufficiently plain. * Q. £. D." 
is hasty, and often very unguarded in his 
terms; as a proof I beg to refer him to 
his own Questions 9 and 13, and then to 
his commentary on Wood's Mechanical 
Definitions. 

Now the best way to end or prevent any 
farther controversy, would be for “Q. E. 
D." to give the desired demonstrations, 
and set “ T. M." at rest; and also for 
€ T. M." to collect and send his practical 
observations of different facts respecting 
the practical working of the steam-engine 
crank, by which it is highly probable that 


' 
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“ Q. E. D." will satisfy “ T. M., and 
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“Т. M." inform us of something that 
may be of service to the whole of your 
readers, (this he can do without infringing 
on his rights as an inventor) ; and I must 
say that the assertion of ** C. D. T.," that 
the crank, as a means of transfering power 
in the steam-engine, is the best that is 
vet known, and that a bare denial is not 
a suflicient negation, we require proofs; 
as far as our acquaintance with the steam- 
engine reaches, we have never observed a 
better substitute, and I believe no better 
is yet known to any of our most active 
engineers ; but, however, it does not hap- 
pen that such may not be the cuse; I 
merely say it is not yet applied practically. 
There are many instances of people having 
spent the labour of vears to no purpose in 
making and perfecting a machine; and 
theu perhaps, as a model on a small scale, 
they have prided themselves upon the per- 
fection and success of their machines, 
which when practically tried has proved 
afailure. An instance of this occurred 
some years since in steam navigation, the 
model worked admirably, and to every 
body's satisfaction; but when built on a 
large scale and tried practically on the 
river it failed. ‘There are several new 
paddles in the Adelaide Gallery, which 
appear to auswer the intended purpose 
well, but on trial they have been found 
no better than those in present use; we 
must admit that there is plenty of room 
for improvement, and every possible en- 
couragement ought to be given to prac- 
tical men as an inventive incitement. 

I do not wish to play the part of umpire 
between the opinions of “ Q. E. D." and 
sor, M.,“ mine have been already briefly 
given, such as they are. 

Camden Hill, Kensington, 


March 19, 1838. T vno Lock.. 


—— 


TYRO LOCK'S HUMBLE APOLOGY 
FOR HIS “ VITUPERATIVE SYSTEM.” 
To the Editor of the Penny Mechanic. 


Since the appearance of my * vit» pera- 
tive" letter in No. 70, I have been waiting 
for the storm that has at length (justly) 
burst forth with all its fury on my devoted 
head. When I penned that letter, doubt- 
less my senses had taken a wool-gathering 
‘rip, and had been blown to oblivion, or 
not far from it, by a sudden puff of en- 
raged breeze. Well, Q. E. D." on calm- 
ly examining my letter in print, I soon 
perceived that there was much to condemn 
in it, and naturally enough expected a rat- 
tling reply from you, which I have. this 
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day the honour of reading, not much to my 
edification. 

To quote the words of the ever illus- 
trious Kepler, Whatever I have said or 
written against the person, the fame, the 
h-nour, and the learning of your excel- 
lency ; or whatever in any other way I 
have injuriously spoken or written (if they 
admit of no other favourable interpreta- 
tion), as to my grief I have spoken or 
written many things, and more than I can 
remember; all and everything I recant, 
and freely and honestly declare and pro- 
fess to he groundless, false, and incapable 
of proof ;" for knowing that © П est plus 
grand de vaincre ses passions que de con- 
querir des natious eutieres," I have thus 
thought it my duty to make this public 
recantation, and leave the rest for the 
judgment of your readers, and the“ light 
of other days." 

I remain, Sir, your humble servant, 

Tyro Lock. 

P.S. The vocabulary from which I ob- 
tained the word “ foolish” and “ opaque,” 
was his own; they are to be found applied 
in all their generality in his letters, i. e. 
* opaque spot on the Doctor's mind,” and 
* foolish work lately published," I merely 
italicised them that he might recognise 
them, and not to offend or wound his feel- 
ings. 

— a 


CAUTION IN MAKING EXPERI. 
MENTS. 

To the Editor of the Penny Mechanic. 
Sin, — Knowing that a great many of your 
readers are persons who have not had the 
opportunity of making themselves ac- 
quainted with the principles of chemistry, 
and who are consequently ignorant of the 
best method of conducting experiments in 
the science, I take the liberty of offering 
& word or two by way of caution, on the 
experiments illustrative of Combustion 
and Explosion,” by Mr, Goddard, in 
No. 76. The first eight of these experi- 
ments are exceedingly dangerous, if per- 
formed by persons who have received no 
caution respecting them. 1 knew a young 
man who narrowly escaped losing his eve- 
sight for life, in consequence of having 
mixed turpentine with nitric and sul- 
з huric acids, and keeping too near the 
vessel that contained the mixture. 1 
advise such of your readers as may feel 
disposed to practise the experiments, to 
use a very small quantity of the substances 
described ; t e same eflect will be pro- 
duced as if they used a very large quan- 
lity, and the probability of accident will 
be much lessened. Indeed in all experi- 
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ments it is advisable to adopt this plan, 
and it is recommended by the most emi- 
nent chemists. It is also desirable in the 
above experiments not to be too hasty if 
the effect is not directly produced, as some- 
times, by adding an additional quantity of 
the chemical, explosion, instead of com- 
bustion, takes place. I am, Sir, your 
obedient servant, N. S. N. 


— — 
SOUTHAMPTON RAILWAY. 


Tris company have spent during the past 
half-year 217,8251. ; the total expenditure 
has been 9-17,0122. The line, іш conse- 
quence of the late fine weather, is now 
confidently expected to be opened to 
Woking-common, 23 miles—as we two 
months since stated,—by Мау tbe Ist, 
and to ncar Basingstoke in the autumn, 
that is, six months earlier than was ex- 
pected. The Directors expect to have 
full two-thirds of the entire line in pro- 
fitable operation in the course of 1838, 
and the whole in the spring of 1840. The 
Report, which was brief but business-like, 
gave great satisfaction. In the course of 
the subsequent discussion, the chairman 
said he did not thiuk the opening to 
Woking-common would be delaved, if 
beyond, not fourteen days beyond, May 
the lst; that every care would be taken 
to ensure the company against a pre- 
mature opening of the line. He made 
some sharp observations on Mr. Stephen- 
son's Portsmouth line, aud also the line 
from Pulhorough to Horsham, and ex- 
hibited a humourous contrast between 
their zeal and want of money. Some 
high compliments were puid to the hand. 
some conduct of Sir Thomas Baring, who 
had sacrificed even religious pre,udices 
to support the line. In answer (о a ques- 
tion ubout Sunday travelling, the chair- 
man stated thut he was one of a Select 
Committee of the Commons to make in- 
quiries into it, and he expected an Act 
would pass this session to prevent com. 
panies from interfering with the neces- 
sities of the public by shutting up their 
lines on a Sunday. A resolution was 
afterwards passed to empower the Direc- 
tors to borrow on loan any sum not ex. 
ceeding 350,000/., agreeable to their Act 
of Parliament. The meeting was through. 
out exceedingly gratified with the position 
and prospects of the Company.—Rail- 
way Times | 
— рә—— 

The Northern and Eastern Railway is 
now in progress; no doubt seems to be 
entertained but that the line to Brox- 
bourne will be fiuished within the year. 
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ELECTRICITY. 
To the Editor of the Penny Mechanic. 


1. If an excited electric be brought near 
& pith ball suspended by silk, the ball will, 
in the first place, approach the electric 
indicating an attraction towards 


(fig. 6), 
FIG. I. 


FIG. 


I. 


it, and if the position of the electric will 
allow, the ball will come into contact 
with it and adhere to it for a short time ; 
but it will presently afterward recede from 
the electric, showing that it is now re- 
pelled (fig. 2). If we now remove the 
electric, and present to the ball which has 
thus touched it, a second ball which has 
had no previous communication with any 
electric, we find that these two balls at.. 
tract one another, and come into contact. 
The same actions are repeated between 
the second ball and a third, which may 
be presented to it, and so on in succession, 
but with a continued diminution of inten- 
sity. This diminution plainly indicates a 
diminished power in consequence, as it 
would seem, of its being distributed among 
a number of bodies. 

2. In the prosecution of these experi- 
ments, therefore, the effects will be more 
distinct, if, instead of small pith balls, we 
employ a globe of metal of larger size, 
which will allow of the reception of a con- 
siderable quantity of this electric influence 
by contact with the excited electric. A 
globe suspended by silk threads, as the 
pith balls are, and which as extensively 
touched the electric, would act upon these 
balls precisely in the same way as the 
original electric would have acted upon 
them, and may accordingly be substituted 
for it in these experiments. It is, indeed, 
exactly in the same condition as the pith 
balls already mentioned in No. 1. 

3. From the whole of these facts we ne- 
cessarily infer that the electric has im- 
parted to the ball or globe which came in 
contact with it, properties similar to those 
which had been excited by friction; by ге. 
peated contact with a number of bodies, 
an excited electric is found to lose its elec- 
trical powers in the same manner as these 


powers have been acquired by the bodies 
themselves, and fresh excitation alone can 
renew them. It is evident that the un- 
known agent, which we have termed elec- 
tricity, is capable of transference in the 
same sense in which we speak of heat be- 
ing communicated or transferred from one 
body to another, and that, like heat, is 
weakened by diffusion among a number of 
bodies. 

4. If the electrified ball be touched with 
the finger, it will be deprived of the whole 
of its electricity, which will pass into the 
body of the person who touched it. It is 
now reduced to its original or natural 
state, and is again susceptible of being at- 
tracted either by an excited electric, or by 
another body to which electricity has been 
previously communicated. 

5. If the electrified body, instead of 
being touched with the finger, had been 
touched by a rod of metal held in the 
hand, the effect would have been the same 
in both cases; hence we may infer, that 
the metallic rod is capable of conveying 
away from the body the whole of its elec- 
tricity. But ifa Blase rod be substituted, 
the result is very different; the body 
touched is found to retain the whole of its 
electricity, notwithstanding the contact of 
the glass rod. We are led to the conclu- 
sion that some substances, such as glass, 
are incapable of conducting electricity, 
while others, such as the metals and the 
human body, readily convey that influ. 
ence. І remain yours, truly, 

J. E. Goppanp. 


— — 


COMBUSTION. 


IN our last paper on this subject we 
showed, by various examples, the necessity 
for the presence of oxygen, in order to 
effect the combustion of any substance. 
But before a combination of the combus. 
tible with oxygen can take place, it is 
necessary that the former should be raised 
to a high degree of temperature. Were 
this not the case, we should have almost 
every substance burning, even at the or- 
dinary temperature of the atmosphere ; 
our Wallsend coals would burn without 
being put on the fire; candles would 
ignite of themselves; and a thousand 
other inconveniences of a similar kind 
would be continually occurring. We see 
the advantage therefore of this law of 
nature, that in general a combustible will 
not burn until it is raised to a high degree 
of temperature. Phosphorus, it is true, 
will slowly consume at the ordinary tem. 
perature of the air, and it is for this reason 


310 


that chemists are obliged to keep it in 
water; but even in this case it is neces- 
sary to add a considerable degree of heat, 
if we wish the combustion to be rapid and 
brilliant. We may illustrate what we, 
have been stating by reference to the' 
manner in which an ordinary candle 
burns. When we light the wick it melts | 
the tallow immediately around the part, 
and forms a cup which retains a quantity | 
of melted tallow; this is drawn up the 
wick, towards the ignited part, by capil- 
lary attraction, and entering into the 
flame in a gaseous state, (the additional 
heat it receives in its passage upward 
having caused it to assume that form), it 
soon becomes white hot, combining with 
the oxygen of the air immediately in con- 
tact with it, and forming carbonic acid, as 
described in our last paper on this subject. 
Now if, instead of using a candle with a 
wick of the ordinary size, we employ one 
with only a single thread of cotton, we 
shall be able to prove that whatever 
lowers the temperature of the intensely 
heated particles of tallow destroys the 
flame. This was an experiment of Sir 
Humphrey Davy's, when prosecuting his 
enquiries into the best mode of preventing 
accidents from the explosion of fire-damp. 
He found on bringing a cold good conduct- 
ing substance in contact with the flame 
of a wax taper, having only asingle thread 
of cotton for a wick, that it immediately 
extinguished the flame. He afterwards 
made a little circle of iron-wire, just suf- 
ficient to pass down the wick and closely 
surround it; when he passed this over 
the wick, in the flame, he found that 
while the wire was cold it immediately 
extinguished the flame as in the former 
instance; but he found that if he warmed 
the wire first in the flame, that it might 
be passed over the wick without putting 
out the light. The explanation of this 
circumstance is very simple: while the 
wire is cold it conducts away the heat 
from the flame very fast, so much so in- 
deed that the particles of melted tallow 
are not sufficiently hot to enter into com- 
bination with the oxygen of the air, but 
when the wire is warmed it does not do 
this, and consequently the flame continues. 
The safety of the Davy lamp, (a full 
description of which will be found in our 
last Volume), depends on the cooling 
power of the wire that surrounds the 
light. Sir Humphrey Davy found that a 
piece of iron gauze wire held over the 
flume of a candle would not suffer it to 
pass through; it cooled the gaseous par- 
ticles of the tallow so much in their pas- 
sage, that they could not burn on the 
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other side, and this was the case with 
the lame produced from the ignition of 
carburetted hydrogon—the fire-damp of 
miners, Davy found that although that 
portion which entered the lamp through 
the wire would burn with great brilliancy 
within, that the wire gauze prevented its 
communicating to the gas without, and 
thus the danger of explosion was provided 
against. 

It sometimes happens that ships when 
out at sea suddenly take fire without any 
one at the time being able to explain the 
cause. It is frequently in consequence of 
the iron pyrites, mixed with the coals 
that the ship carries, becoming much 
heated by the decomposition of the water 
that may be mixed with it, and gen 
being present, combustion takes š 
In the same way, and from the same 
cause, stacks of peat sometimes ignite 
spontaneously. In all cases of this kind, 
however, it is absolutely essential that 
the combustible should be raised to a high 
degree of temperature, and that oxygen 
should be present; these are the essentials 
necessary for combustion, and whenever 
they are provided it ensues. 

There are some curious instances on re- 
cord of what has been termed ** sponta- 
neous combustion.” Several cases are 
reported in the scientific journals, sup- 
ported by evidence that cannot be ques- 
tioned, of persons who have been disso- 
vered at various times with their bodies 
partially consumed, although the furni- 
ture of the rooms in which thev were 
found remained uninjured. The burning 
of the bodies was accompanied with a 
slightly unpleasant smell ; and a pale blue 
flame was observed, similar to that of 
phosphorus when consuming slowly. The 
cause of this phenomenon is not well un- 
derstood. It has been ascertained that 
the persons who died in this way were 
generally addicted to the use of alcohol, 
in some form or other, and it is supposed 
that the fluids and tissues of the body at 
last became so thoroughly impregnated 
with it, that they readily consumed when 
from some accident a portion came in con- 
tact with fire. This is a visionary hypo- 
thesis, but is accepted for want of a 
better; whether it be correct or not, 
however, the spontaneous combustion of 
animal bodies in the way described, is 
certainly & most extraordinary pheno- 
menon and deserves attentive considera- 
tion. 

— лен 

Rus a stick of sealing-wax against dark 
cloth, apply it to the knuckle, and a spark 
will be produced. Ë 
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useful, but difficult sclence of meteoro- 
logy. 
mena around us, 
phenomenon of the earth on which we 
dwell—its properties, construction, and 
use, and proceed, step by step, 
attained the summit of celestial pheno- 
mena. 
hensive view of the statements of philoso- 
phers respecting natural phenomena, from 
the dawning of philosophy 
dean empire to the theorists of the present 
day, whose opinions” he remarked, 
“ were more numerous 
guages, and whose speculationg were às 
opposite as the poles." 


CURIOUS CHEMICAL EXPERI- 
MENTS. 


Into a very small brass cannon put a 
little fulminating silver, prime, aud fire; 
it will go off with a report loud iu pro- 
portion to the quantity used; and metal- 
lic silver will be found encrusted on а 
piece of glass, which should be set in a 
stand near, and opposite the muzzle of the 
gun, Fulminating silver may be pur- 
chased at most operative chemists. It 
explodes with percussion. 

By means of a blowpipe, force a strong 
flame upon a piece of metal (except pla- 
tina) not larger than a. peppercorn, in an 
excavated piece of charcoal, for about 
twenty minutes, and the substance grows 
red, white, and gases. If a piece of nitre 
be applied to the metal whilst red hot, it 
is thus purified. 

Apply a piece of platina and any gilt 
article in contact to the tongue, and a 
very curious sensation will be produced. 

1n a glass tube, open at both ends, fix 
two good red-waxed corks, having pre- 
viously filled it with water; fix a pin in at 
one end, and at the other end a pin also 
communicating with a small cannon load- 
ed with fulminating silver; if a leyden 
phial, charged from a conductor, be ap- 
plied to the pin at the opposite end to 
the gun, it will fire. 

Load a small cannon with fulminating 
silver, and apply a charged leyden phial 
to the touch-hole, and it will fire. 

U pon a piece of wood let fall a drop of 
water, and add a grain or so of solid 
phosphorus ; 
potassium, and the phosphorus will iu- 
flame. F. 


— i o 


INSTITUTIONS. 


ARCH 97,1838.--А lecture was delivered | 
at this Institution, 
Esq., member of the Meteorological So- 
ciety, &c., on subjects of mete. rological 
speculation and research. Mr. Woods, 
in taking a retrospective glance at the 

hilosophy of past ages, remarked it ex- 
bibited a humbling picture of our philo- 


apply a piece of metallic | London 


by Robert Carr Woods, | p 
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Before entering upon the pheno- 
we should consider the 


until we 


The lecturer then took a compre- 


in the Chal- 
than their lan- 


The distinguished lecturer said he was 


glad that astrometeorologia was now ге- 
vived, and pursued 
than ever; “ he could not but believe that 
every star in the firmament had its use, 
and the track of every comet was marked 
out by the Ruler 
good.“ 
and arguments of a writer in the Monthly 
Chronicle, who asserts, the planets do not 
exercise any influence on our atmosphere. 


with greater avidity 


and Governor of all for 
He then ably refuted the opinions 


In conclusion, he urged upon his nu- 


merous audience the necessity of personal 
observation of the passing phenomena, and 
comparing their observations with each 
other, in doing which, each would contri- 
bute his part in rearing the building whose 
foundation was truth, and its pillars ex- 
perience. 


— — 


LECTURES DURING THE WREK. 

Mechanics’ Institution, Southampton. 
buiidings, Chancery lane. — Wednesday, April 11, 

R. Adams, Esq., on Acoustics, at half-past eight 
o'clock. 

Aldersgate-strect Institution.— Wednesday, April 11, 
J. 8. Knowles, Esq., on the Greek Draina, at 
eight o'clock. | 

Islington Literary and Scientific. Socicty.—Thurs- 

day, April 12, Dr., Matthew Freeman, on the Com- 

parative Physiology of the Muscles, at eight o'clock. 
lar Institution, East India Коза. — Tuesday, 10, 
r. Francis, on Galvanisin, at eight o'clock. 

Western Literary алд Scientific Institution, Lei- 
cester-square,— Thursday, April 12, Mr, Holm, on 
Phrenology, at half-past eight o clock. 


Westminster Mechanics’ Institution, — Thursday, 
April 12, Basil Montague, Esq., on Laughter, at 
half-past eight. 


sopby in the present day, ever aiming at а | Tower.street Mutual Instruction Society, 16. Great 


knowledge of truth, but often falling short 
of attaining it; yet he said the intrinsic 
value of truth was such, as bad in it suf- 
ficient to excite to our discovery of the 


treasure, whether it regarded religion, lite- | с, Pancras Litera 


rature, or the sciences. The knowledge 
of first principles resting upon correct 
data, was the basis of every science; and 
im no branch ought this to be more fully 
carried out than 


in the entertaining and | athalf-past eight, J. 


‘Tower-street.— Monday, April 9, Mr. Davenport, 


on the Social System, 

Finsbury Mutual Instruction Society. — Tuesday, 
April 10, Mr. Birt, on Terrestrial Heat, at half-past 
eight o'clock. 

and Scientific Institution, 
Colosscum House, New Road.— Tuesday, April 10, 
Dr, Walker, on Comparative Anatomy. 

Hall of Science, Commercial Place, City Road.— 
Thursday, April 12, W. H. White, M. B. S, on 
Meteorology, at half-past eight.— Monday evening, 

. Coombe, on Chemistry. 
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ANSWERS TO QUERIES. 


біг,--І beg to inſorm“ H · 
L. N.“ (by means of the an- 
nexed diagram) the method 
of Drilling Holes in Glass 
and China :— 

A. A, is a small iron rod, 
about one foot long, and 
onc-eighth of an inch thick, 
with a hole at the top large 
enough to allow a piece of 
whipcord to go through; B. 
B., a piece of wood, six or 
seven inches long, with a 
hole in the middle to allow 
the iron rod to run through ; 
C. c., a piece of whip.cord, 
run through the iron at the 
top, and fastened at the end 
of the piece of wood B. B. as 
above; b. D. a piece of lead, 
à quarter of a pound weight, 
in the above shape, run on 
the iron; E. k. a small piece 
of tin, with a diamond at the 
end,and worked up and down 
the same way as drilling a 
hole in iron. —Should there 
be any thing that H. L. N.“ 
does not understand in the above, I shall feel most 
happy in showing him. 

31, Hatton Wall, 

Hatton Garden, 


Sir.— The following is an answer to “J, C. Junior's" 
Query in No. 77, The earth, in describing an ellipsis 
round the sun, is farther from that luminary at one 
extremity of its orbit than at the other, in conse. 
gnence of the sun remaining stationary at the dis. 
tance of 1.377.000 miles from the middle point of the 
longer axis of the cilipsis, I heretore when the earth 
is at Cancer, (Midsummer) it is double that distance 
farther removed froin the sun than when at Capricorn 
fmidwinter), the sun remaining stationary in the 
lower focus of the ellipse. The difference between 
its relative distance from the sun at the two points is 
9 724,000, bearing about the same proportion to the 
whole diameter of the ellipse, as 17 does to 1000. — The 
Society of Arts meet at John.street, Adelphi, every 
Wednesday evening at cight o'clock. W. Horixk. 


— — 


QUERIES. 


Sir, —T shall feel greatly obliged to any of your Cor. 
respondents who could give me some particulars of 
the method of working embroidery and Berlin work. 

W. Нотіме. 


Sir, —I wish to be informed how I can melt flint 
glass, to enable me to run it in different forms, as 
tobacco-stoppers, & c.; and whether it is necessary to 
add anything to keep the colour bright? I have tried 
a melting.pot on a strong coke fire, but that caused 
the metal to run, Tuomas JONES. 


Sir,—I should feel obliged if I could be informed 
how tea or table.spoons are made, whether cast or 
stamped ; and, the cheapest place to buy the moulds 
for the same? Jou Ексосқ, 


Sir,—I was much pleased with your intelligent 
Correspondent * Dr. Watts’ ” instructions for making 
Oil Gas; but should esteem it a favour if he would 
take the trouble to communicate through the medium 
of your valuable Publication, the probable cost of au 
apparatus proper for trying the experiment on a small 
scale, and where such an apparatus may be purchased 
—and will * Dr. Watts please to inform me what 
kind of volatile oi!“ is emitted in the process, and 
how it is to be separated from the acid which comes 
over with it—and to what purposes are both applica- 
ble? Also, how is Oil Gas condensed into cylinders 
for portable purposes, and is there апу danger attend. 
Ing the process? and what might be the probable cost 
of such gas compared with the cominon coal gas Ж 

F. N. 

[No. 66, contains a description of the method 


FRED. PERSENT. 
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adopted by the Portable Gas Company for forcing igat 
into cylinders.) 


Sir,—I should feel obliged if any of your Corres. 
pondents could inform me how a small apparatu 
could be made which would produce sufficient sparks 
to fill a Leyden jar to carry in the pocket. I have 
heard of a small machine made to carry in the ресе, 
but have never seen one, E. M. G. 


Sir, —Ishould be obliged if any of your Correspon. 
dents could infovin me of the composition used in 
blacking the conductors of electrical machines; 351 
have one made of tin, and want to know how to bisck 
it. W. E. 

Sir,—Can any of your Readers inform me where to 
purchase a small electric machine, or if any of your 
readers have one to dispose of, will they let me know, 
through the medium of your Magazine, what price 
and візе it is, and where to be seen? Also, where to 
buy the "tubing" and “stopcock,” mentioned in 
No. 56, and what cement is used ? . JESSUSE. 

[Our Correspondent can purchase the Tubing at 
Dymonds and Co.'s, Chemists, 146, Holborn Bars; 
with everything else he may want.) 


Sir, —Can any of the Readers of your valuable work 
inform me of an easy and practical mode of whitening 
or bleaching common Bees Wax ? F. W. 

[White Wax is Bees Wax after it has undergone 
the process of bleaching It is bleached by melting it 
ata gcntle heat, and while fluid running it off ina 
small stream into a tub of water; it is afterwards ex. 
posed to the air and eun; these processes are repeated 
as long as the Wax retains any of its yellow colour. 
Lately, chlorine has been used tor the purpose.] 

Sir, —I feel greatly obliged to your 
“ Fred. Clark,“ forthe information he has given me, 
and should be most happy if he would meet me at sn» 
place, or time, he may please tor ame, after five occi 
P. M., as І wish to speak to him on subjects of the 
greatest importance, Joun Ерман» Соргава 


— E АБЫ а-а» 


ТО CORRESPONDENTS. 


The plan proposed by M. T. N. of lowering а істе 

tarpauling over that part qf the bed af the Еле" 
Thames where the operation Of the wort are 
being carricd on for the Tunnel ts кой original ; ü 
was adopted, we believe, after the first irrupizn, 

Vanderkiste's, Cursory Remarks om Firing have 
been received. 


An rative, who complains of the tesciessness of 
establishing a National School of Design, for tke 
benefit ofthe working classes, while they are lige 
to toil so many hours in the day, must recodicct that 
this ts the commencement of a new era. Teenty 
gears ago, no arguments that could have been 64- 
duced tn favour of the mechanic. wouid Aare 
brought forward such a number of wealthy and 
talented individuals in their. behalf, as iaiely ap- 
peared on the platform at Exeter Hall, ‘the report 
of which is given in Nos.70 and 71 Qf онт Mage- 
xine). We have no doubt, therefore, that, cre 
some proposition will be brought forward by 
very same individuals for reducing the hours & 
labour of the working тап; seeing that the stais- 
lity ofa state depends mainly on the education and 
happiness of thc people. 

W. Hotine. The paper alluded to has oniy been 
postpuned in consequence uf the press of Cerre- 
spondence alrcady received by ws. The particuiars 
of his neiwly-inventcd Gus shall be inserted when 
the paper ts sent. 

J. S. N.'s Answer to J. C. Junr."s Question shall be 
inserted next week. 


Received Tyro Lock's Solution of Q. E. D.'s Question 
—Aleo T. L.—L.— Walter, &c. 


Ф 


London: Printed at the Holloway Press, by D. А. 
DotcpNEY ; where all Communications are to be 
addressed (post paid); published by Baucer, 
Holywell-street, Strand ; and may be had of ail 
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PYROMETERS. 
(See Fics. 1. and її. front page.) 
To the Editor of the Penny Mechanic. 


MANY are in the custom of judging of in- 
tense heat by the appearance of the object. 
Thus we have a dull red, a bright red, a 
white, and a full white heat. Sir Isaac 
Newton used to determine the heat by the 
rate of cooling, assuming that bodies lose 
caloric in proportion to the excess of their 
temperature above that of thesurrounding 
medium. These methods, however, gave 
very imperfect indications of temperature; 
instruments have therefore been invented 
for measuring it, which are called pyro- 
meters. That long in use for this pur- 
pose was invented by Wedgwood. Pure 
clay, and the earthy bodies in which it 
predominates, have the remarkable pro- 
perty of contracting instead of expanding 
by heat; and as the contraction is per- 
manent, Mr. Wedgwood conceived that 
by measuring it, it would prove an indica- 
tion of the heat to which the clay had 
been subjected. His pyrometer consisted 
of two brass bars, fig. 1, A B, fixed on a 
plate of metal, the space between them 
being smaller at one end than the other. 
They are divided into 240°, corresponding 
to 31200 of Fahrenheits' scale, so that 
each degree of the former, is equal to 130 
of the latter, and the beginning corres- 
ponds with 1077. In finding the degrees 
of the thermometer equivalent to those of 
the pyrometer, we must multiply by 130, 
and then add 1077. This 60 of Wedg- 
wood is equal to 8877 of Fahrenheit. 


(60 — 130 = 7800 + 1077 = 8877.) 


In reducing those of Fahrenheit to those 
of Wedywood, we have first to subtract 
1077, and divide by 130, thus 9657 Fah- 
renheit — 66 Wedgwood. 


(9857 — 1077 = “0 = 66.) 


The substance used is a piece of clay made 
just to enter at the wide end between the 
bars C; to ascertain the temperature of any 
object, suppose fire, it is put into a cruci- 
ble and exposed to it for some time, and 
when cold it is pushed as far as it will go 
between the bars; suppose it stops at 69, 
it shows that it has been subject to a heat 
of 8877 of Fahrenheit. It was at first 
imagined that this would be of great uti- 
lity in ascertaining high temperatures; 
from the difficulties however of procuring 
clay of uniform contractile power it is not 
much used, besides it is liable to one great 
objection; if the clay be exposed to a 
moderate heat for a long time it will con- 
tract nearly as much as when heated in- 
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tensely, it is necessary therefore to bring 
it as quickly as possible to the same tem- 
perature as the fire. 

Another instrument now much em. 
ployed, is that recommended by Daniell, 
fig. 2. It consists of a tube of black-lead 
A, shut at B, but open atc. When it is 
fixed to a brass tube there is a bar of pla- 
tinum in it rivetted at B, and at c having 
a small platinum wire passing from it to 
the axis of the wheel DEF, and attached 
to a slight spring ан. The wheel DE P 
is connected with another, which has fixed 
to it an index, so that when the tube is 
heated the platinum expands and moves 
on. On the wheel is a scale containing 
360 divisions, each of which is equal to 7 
Fahrenheit, so that the degree unheated 
by the Pyrometer must be multiplied by 
7, and it gives the corresponding one of 
Fahrenheit. Thus tin melts at 92 of D., 
which multiplied by 7 = 644 F. 

J.R. Watts. 


— — 


ON THE EARTH’S ORBIT. 
ANSWER TO J. C. 
To the Editor of the Penny Mechanic. 


Sin, —I take the liberty of answering 
“J. C. Juur.'s" third query, as stated in 
No. 77. 

The reason of the sun’s not being equi- 
distant from both the extremities of the 
ellipse described by the earth, is the very 
circumstance of an ellipse being described 
atall. The fact of the earth and the sun 
being a greater distance apart at one pe- 
riod of the year than at another, was long 
known to astronomers; but, unwilling to 
believe that any other than circular mo- 
tion could exist in nature, they endea- 
voured to account for this fact by assert- 
ing, that the revolving body moved round 
an imaginary point, which was either sta- 
tionary at a short distance from the fixed 
body, or performed a small revolution 
around it. This curve was in the former 
instance called an eccentric, and the lat- 
ter an epicyle, and the doctrine was em- 
braced both by Ptolemists and Coperni- 
сарв. 

Kepler was the first who advocated the 
cause of truth, by proclaiming that the 
orbits of planetary bodies are in every 
case ellipses, having the sun, or the pri- 
mary, in one of the two points called its 
focuses. The planets also move with 
different degrees of velocity in differeut 
parts of their orbits; the law which regu- 
lates their velocity being, that they de- 
scribe equal areas in equal times. It was 
reserved for Newton to carry out this 
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centre of attraction, but the common сеп” 
(ге of gravity of the sun and the solar 
system. The numerous irregularities that 
occur, are so far from being imperfections 
that they are necessary for the stability 
and a lasting example of that beauty, Nr- 
der, and harmony, that pervades the uni- 
verse. 

With my best wishes for the success of 
your publication, 


I remain, Mr. Editor, yours, &c. 


important discovery. He showed that all 
motion is naturally ín a straight line, 
when the impelling force is undisturbed ; 
but if a body be acted on by two forces 
in different directions, it will not obey 
either, but move in a line between the 
impulsive direction of both. If one force 
tend to set a body in motion regularly, 
and the other increase or diminish in its 
power, the revolving body will describe a 
curve. 

Now suppose the earth at its formation 
to have been launched forward with & 
regular projectile force, and to continue 
in a direct line till it comes within the 
sphere of the sun’s attraction. This at- 
traction would then draw it aside from its 
course, and were the projectile and the 
centripetal forces 80 proportioned, that 
the direction of the earth’s motion when 
it first begins to fall towards the sun, 
would form exactly a right angle with 
the radius vector, it would continue its 
motion so as always to forma right angle, 
and consequently revolve in a circle, hav- 
ing the sun for its centre. But the cen- 
tripetal force acts at first in a greater 
proportion than this, and the angle of the 
direction with the radius vector is less 
than a right angle, and therefore the pro- 
jectile force actually reinforces the cen- 
tripetal in drawing down the earth in its 
orbit nearer and nearer to the sun, till it 
arrives at а certain point where the orbit 
and the radius vector form a right angle. 
Immediately after passing this point, the 
angle is greater than a right angle, and 
the projectile force consequently impels 
it more and more out of the direction o 
the circle, and further from the sun, till 
it again arrives at a point where the orbit 
and the radius vector form a right angle, 
there to recommence its course ав before. 

This is not merely a theoretical specu- 
lation adapted to meet the exigency of the 
occasion, but sound reasoning, that may 
be plainly demonstrated by mechanism 
properly constructed. 

Tue earth is at its perihelion or nearest 
distance to the sun about the 30th De- 
cember, and at its aphelion, or furthest 
distance, about the 30th ot Juue. The 
apparent diameter of the sun is in the 
former case about 32' 35^, and in the lat- 
ter about 314/. It must not be forgotten, 
that the earth's orbit is liable to small 
perturbations, occasioned by the attrac- 
tion of the planets which it may pass in 
the course of ite revolution. Similar 
reasoning holds good with respect to all 
the primary and secondary planets, the 
comets, and the sun himself. Strictly 
speaking, it is not the sun which is the 


Southwark Astronomical Society, — 
April 7, 1838. 


рани" 
MUSICAL BAROMETER, Ес. 
To the Editor of the Penny Mechanic. 


Sig,—Some weeks ago, there appeared 
in your Magazine, an engraving pur- 
porting to show the effective power of a 
steam-engine in different positions of the 
crank. The writer, in his explanation, 
assumed the effective power to be propor- 
tional to the angle of the crank, (instead 
of the sine of that angle), in contradiction 
to a principle which must be self-evident 
to any person capable of thinking upon 
the subject, and which is taught in ай the 
works which treat upon this elementary 
matter. He also stated that when two 
cranks were placed at right angles to each 
other on the same axis, the effective power 
would be equal in all positions; an absur- 
dity which must be apparent to every one 
who has directed his attention profitably 
to this subject. Тһе same writer also 
affirmed, that the combined force of two 
engines of fifty-horse power, amounted 
only to the power of fifty horses; these, 
and other equally ridiculous notions, con- 
vinced me that Mr. Mathews was not 
in any degree enlightened upon the subject 
which he pretended to explain. I did not 
however interfere, till another correspon- 
dent called upon * Mr. M." to explain 
whether he considered two to be equal to 
one-half, or two-thirds ? I then, with the 
avowed intention of preventing во ргеров- 
terous a discussion, called the attention of 
“ the parties," (meaning Mr. M.) to such 
simple principles, as would, if he had been 
capable of understanding them, have con- 
vinced him of the gros-ness of his error. 
This desirable result, Í have not however 
effected ; therefore, with the utmost re- 
apect to which he is entitled, I leave “ Mr. 
Matthews” and his epistle, and proceed 
to the more agreenble task of adding a few 
observations on the notice of a 
MUSICAL BAROMETER, 
(In the same No. 74.) 
If an iron wire, (or any other elastic 
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substance) be stretched tight between two 
fixed points, and the strings of a piano- 
forte, and then be forced from its rectili- 


of the string, directly, and its inertia in- 
versely; and it will continue to vibrate 


vibrations to the air, which, acting upon 
the tympanum of the ear, Produce the sen. 


and the quick ones the acute, Now if 
Any vibrating string, of equal thickness 


into two equal parts by means of a fulcrum 
placed in the centre, each of those parts 
Will vibrate with double the velocity of 
the whole string ; and every second vibra. 
tion of the half, coinciding with the vibra. 
tion of the whole length, produces that 
harmonious sensation, whic ; in music, is 
termed an Ocfave ; also, if the string be 
divided into 3, 4, 5, and 6 equal parts, the 
vibrations of those parts wil] respectively 
produce the harmonious sounds which, in 
music, are represented by the signs, G, с, 
€; g; forming the fifth, fourth, major 
third, and minor third; the tonic or fund. 
amental, being C; from these simple ele. 


Over with boards. e day, while stand. 
ing near the Spot, he heard a noise pro. 


menon, and sometimes the contrary, the 
air rushing into the well from above. In 
the course of time, he remarked, that 
whenever the barometer fell, there was 
a Current of air Proceeding from the 


limits of this article, and is not essential wells and when the barometer rose, there 


to my present Purpose, to describe the 
Various causes which produce the seconda 


In the mountainous regions which ex. 
tend northwards from the Alps, through 
Savoy, Switzerland, and a part of France, 


silent and apparently motionless lakes of 


clear water, hundreds, and even thousands 
breeze plays equally upon the whole 


length, the harmony is inoonceivab] fine; 


called “14 grotte aux fées," or the faries 
ETOtto. (This is a Sequestered spot on the 
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Jura ; а country which deserves more at- 
tention than it receives from the geologist, 
the botanist, the admirer of magnificent 
scenery, and the lover of nature in her 
most awful grandeur, and most solemn 
privacy). The entrance to this cavern, is 
on the side of a steep mountain, and diffi- 
cult of access; the opening is at first so 
small, that à person cannot pass without 
bending considerably; but this narrow 
passage soon terminates in а spacious 
chamber, from which a more lofty corridor 
leads on to another chamber of still greater 
dimensions; and so on through a long 
suite of apartments to the last, in the roof 
of which is a conical aperture about the 
shape and size of the tallest chimnies 
which are used in manufactories where 
great furnaces are required. A peasant of 
the country told me that formerly, the 
day-light might be seen from below; but 
it is now closed on the top, some accidents 
having happened to the cattle grazing 
above. There is no water in this cavern, 
except a dropping spring near the extre- 
mity, under which is a frightful abyss, 
down which “Q. E. D." would have 
fallen, had not a friend caught him, I 
scarcely know how. Some of the cham- 
bers are as big as the great room at High- 
bury Barn Tavern ; and the length from 
entrance to terminus, about 300 yards;— 
I give these dimensions from recollection 
only, as it did not occur to me at the time 
to take any measurement. Now conceive 
a cavern of this description to be situated 
in the vicinity of the well; if a communi- 
cation were effected through any fissure 
in the soil, from the cavern to the well, 
and there were no other considerable out- 
let, à barometer would be formed indicat- 
ing every change in the atmospheric pres- 
eure; forif the pressure of the atmosphere 
be so increased as to force the column of 
mercury higher up into the tube of the 
barometer, it will also press upon the air 
contained in the well, and force it into the 
cavern; and it will continue to flow in, 
till the whole mass of air contained therein 
is so condensed as to support, by its elastic 
force, the pressure of the incumbent 
column above ; and when the pressure is 
again diminished, so as to allow the mer- 
cury to descend by the superior force of 
its gravity, the elastic force of the air in 
the cavern will cause it to expand, throw- 
ing out the superabundant quantity 
through the aperture in the well; and 
this current will continue to flow, till 
equilibrium is again restored between the 
external pressure, and the internal expan- 
sive force. The chief argument against 
this hypothesis, is, that these caverns arc 
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usually found with an opening for en. 
trance, and another for the exit, supposing 
them to have been originally receptacles 
of water ; there are however many casual 
circumstances which might close these 
apertures. I must defer to another occa- 
sion the description of a musical thermo- 
meter, which I constructed some time ago, 
and which performs with tolerable preci- 
sion, so that a blind person may ascertain 
the temperature, at any time, at least 
within two or three degrees. 
Your obedient Servant, 
Q. E. D. 
тен ы... 


INSTRUMENT FOR DRAWING THE 
BRICK-WORK AND KEY.STONES 
OF ARCHES. 


(See Fig. 11. front page) 
To the Editor of the Penny Meehanio. 


Six, —I send you a description of my con- 
trivance for drawing the bricks, key- 
stones, &c., of arches with facility, which 
may be useful to some of your readers. 
It consists, simply, of a thin piece of 
ebony, ivory, or metal, as shown in the 
drawing. A middle point is fixed in the 
centre, o, and the edge, P, is to be cham- 
phered off. Th» only rule to be minded 
in making it, is to have the edge, p, in a 
liue with the centre, o. Fix the needle 
point in the centre of the arch, n, and then 
the working is obvious. I have made one 
which quite answers my expectation. 
I remain, Sir, yours, &c. 
FORMATOR., 

P.S. It might be greatly improved by 
the addition ofa sector or a protractor, by 
which the bricks, &c., can be drawn to any 
angle. 


Society for Promoting Practical Design, 
St. Martin's-strect, Pall Mall East.—The 
first lecture of this institution, was 
delivered by James Elmes, Esq., C. E., 
on the 18th ultimo, on the Connexion and 
Comparison of Science, Literature, and 
the Fine Arts, Hyde Clarke, Esq., C. E., 
in the chair. In a lecture of deep re- 
search, Mr. Elmes particularly alluded 
to the mathematics as an instrument con- 
necting „all branches of knowledge, —the 
arguments of the philosopher, {һе 
harangues of the rhetorician, and the 
labours of the architect, and civil 
engineer.—On the 20th, Mr. Claxton de- 
livered a lecture on pneumatics, and al- 
luded to the superior opportunities which 
mechanics have over professional men, in 
acquiring knowledge.—On the 22d, B. R. 
Laugdon, Esq., gave a lecture on horn.— 
Railway Magazine. 


THE CHEMIST. 


HYDROCYANIC ACID. 
Hyprocyanic acid was discovered by 
Scheel in the year 1782; the substance 
which he prepared was merely a solution 
of the acid in water. Gay Lussac first 
procured it in a pure state, and was en- 
abled to determine its real nature by the 
discovery of cyanogen. It is found pre- 
pared by the hand of Nature in the leaves 
of the cherry laurel and peach, in the 
blossoms and seeds of the peach, the 
apricot, the bitter almond, the cherry 
laurel, and several other plants. The 
distilled water and essential oil of these 
vegetable substances yield hydrocyanic 
acid; but it is doubtful whether the acid 
be ready formed in these substances, or 
whether it is the result of the operation 
for procuring it by a new combination of 
its ultimate constituents, carbon, nitro- 
gen, and hydrogen. 

Pure hydrocyanic acid is artificially 
prepared by heating one equivalent of dry 
bicyanide of mercury in a glass retort, 
with two equivalents of hydrochloric acid. 
The two equivalents of cyanogen of the 
bicyanide of mercury combine with the 
two of hydrogen of the hydrochloric acid 
to form hydrocyanic acid; and the two 
equivalents of chlorine of the decomposed 
hydrochloric acid unite with the mer- 
cury, forming bichloride of mercury. The 
volatile prussic acid passes over in vapour 
with moisture and hydrochloric acid. It 
is deprived of hydrochloric acid, by pass- 
ing it through a tube filled with frag- 
ments of marble, and then dried by trans- 
mission through another tube, over frag- 
ments of fused chloride of calcium, and is, 
lastly, collected in a clean dry tube sur- 
rounded by ice. 

Vauquelin recommends the following 
process, which is elegant, easy of execu- 
tion, and productive. Filla narrow tube, 
placed horizontally, with small particles 
of dry bicyanide of mercury, and pass a 
stream of dry hydrosulphuric acid gas 
along it. The moment that they come in 
contact, double decomposition ensues, and 
hydrocyanic acid and bisulphuret of mer- 
сигу are formed. Stop the process as soon 
as the whole has become black, then expel 
the hydrocyanic acid by a gentle heat, and 
collect it in a cool receiver. 

Purehydrocyanic acid is liquid, limpid, 
and colourless. It has an acrid, pungent 
taste, and avery peculiar odour, resem- 
bling peach blossoms. When applied to 
the tongue, at first it produces a sensation 
of coolness, which is soon followed by 
heat. It is very volatile. Its specific 
gravity із 0.7058. It boils at 80", and 


freezes at 5°. When a drop is placed on 
a piece of glass, it evaporates so rapidly 
as to congeal it. It unites with water 
and alcohol in every proportion. 

Pure hydrocyanic acid is so exceedingly 
poisonous, that a single drop placed on 
the tongue of a dog causes death in a very 
few seconds, and small animals, when 
confined in its vapour, are rapidly de- 
stroyed. Diffusible stimulants best coun- 
teract its effects, of which the solution of 
ammonia is most beneficial, The aqueous 
solution of chlorine acts as an antidote, by 
decomposing the hydrocyanic acid and 
forming hydrochloric. In the experiments 
of MM. Persoz and Nonat, the poisonous 
symptoms induced by the acid applied to 
the globe of the eye, disappeared on ad. 
ministering chlorine internally. From 
this it appears, that both substances are 
absorbed into the circulating fluids, and 
there react on each other. Pure hydro- 
cyanic acid is so susceptible of decomposi- 
tion, that it sometimes spoils within an 
hour after it is made; and it can rarely 
be preserved two weeks. It may be kept 
longer if diluted with water, but it will 
even then undergo gradual decomposition, 
It is not acid to the taste, slightly red. 
deus litmus paper, does not decompose the 
salts of carbonic acid, and is unable to 
neutralize potassa. Hydrocyanic acid is 
resolved by galvanism into hydrogen and 
cyanogen ; the former appearing at the 
negative, and the latter at the positive 
pole. Its vapour is inflammable, burning 
with a blue flame, and with oxygen gas 
it forms a mixture which explodes with 
the electric spark. 

In combination with water, it forms the 
acid discovered by Scheel, and which we 
generally find in the apothecary's shop. 
There are several processes for obtaining 
the medicinal acid of uniform strength, a 
few of which l shall endeavour to describe. 

l. One very simple method, that of 
M. Proust, consists in passing & stream of 
hydrosulphuric acid gas through a solu- 
tion of bicyanide of mercury, until sul- 
phuret of mercury ceases to be precipi- 
tated. The excess of acid may be re 
moved by agitation with carbonate of lead, 
after which filter the solution. 1t is 
doubtful whether the acid thus obteined 
is uniform. 

2. Mr. Everitt recommends it to be 
prepared extemporaneously, according to 
the following, and which is introduced 
into the London Pharmacupe@ia :— Take 
“ 48} grains of cyanide of silver, added to 
a fluid ounce of distilled water, mixed with 
thirty-nine grains and a half of hydro- 
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chloric acid: shake all these in a well- 
stopped vial, and after & short interval 
pour off tbe clear liquor into another ves- 
sel." 

3. Dissolve five drachms of powdered 
ferrocyanide of potassium іп twenty 
drachms of water, then add fourteen 
drachms and a half of diluted sulphuric 
acid (composed of ten drachms of water, 
and four and a half of acid), and distil 
until the materials become thick or pasty ; 
about thirty drachms of distilled acid are 
obtained (or if the quantity procured be 
less than this, water is to be added to 
make up the amount), which contains 
about 3.3 per cent. of real or an hydrous 
hydrocyanic acid. ‘This process is recom- 
mended by Giese, who states that it may 
be preserved for many years. Dr. Chris- 
tison, in his celebrated work on poisons, 
says, that it * may be kept for many 
years, even exposed to diffuse light, with- 
out being decomposed at all." This is 
probably owing to а small quantity of 
sulphuric acid which it contains. 

4. Recommended by Dr. Clark :—“ In 
100 drachms of water are dissolved eight 
and а quarter of cyanuret of potassium, 
and with this is mixed a solution of 18% 
drachms of crystallized tartaric acid in 
2) of water; and after the sparingly solu- 
ble bitartrate of potass has subsided, the 
solution is decanted for use." A little 
bitartrate of potassa isthe oniy ipar iT. 

Owing to the volatility of hydrocyanic 
acid, and its tendency to spontaneous de- 
composition, its quality is apt to vary; 
for this reason it should be prepared only 
in small quantities, preserved in well- 
stopped bottles, and excluded from the 
light. 
unequal strength, it is highly necessary 


that we should possess some method of 


ascertaining this point. Orfila suggests 
precipitation with nitrate of oxide of sil- 
ver. The cyanuret, after being washed 
and moderately dried, consists of 108 
of the dry silver and 26.39 of cyanogen, 
being an equivalent of each, and there- 
fore 100 parts of the dry cyanuret corre- 
spond to 20.9 of real "lisdebcyanie acid. 
Dr. Ure proposes the following :—He 
agitates peroxide of mercury, reduced to & 
fine powder, in the acid to be tried, until 
no more be dissolved. On dividing the 
weight of the peroxide used by four, the 
quotient expresses the quantity of real 
acid contained in the diluted. ‘The oxide 
should be added to the cold acid in small 
quantities at & time, avoiding an excess, 
which is known by the solution not 
changing the infusion of red cabbage to 
а green. The presence of free hydrocy- 


On account of the acid being of 
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anic acid may be recognized by its odour. 
Nitrate of silver throws down a white 
precipitate of cyanide of silver, which, 
when dried and heated, emits cyanogen 
gas, which is easily known by the beauti- 
ful rose-red colour of its flame. Sulphate 
of copper forms with hydrocyanic acid, if 
previously rendered alkaline with a little 
potash, a greenish precipitate, which be- 
comes white on adding hydrochloric acid, 
owing to its dissolving some oxide of cop- 
per thrown down by the potash. If the 
acid is rendered alkaline by potash, green 
vitriol produces a greyish-green precipi- 
tate, which, on the addition of a little 
hydrochloric or sulphuric acids, becomes 
of a Prussian blue colour. 


J. Тномрвом, JUN. 


Clitheroe. 
— iia 

CURIOUS CHEMICAL EXPERI- 
MENTS. 


Suspenn а few threads of sewing cot- 
ton (wet) upon the conductor of an elec- 
trical machine, as described in & back 
number of the Penny Mechanic, revolve 
the cylinder, and if a piece of iron or 
steel, with a grain of fulminating silver 
upon it, be held under the cotton, sharp- 
pointed drops will fall, and being electri- 
fied, will ignite the powder, although tlie 
same phenomena would be perceived 
without their being electrified. 

Charge & leyden phial from the con- 
ductor, and apply the ball to a brass wire 
going so far down a small house, &c., for 
the purpose, and i£ a little powder be in 
contact with the end of the wire inside 
the house, it will ignite. 

Load a small cannon with fulminating 
silver, and apply a charged leyden phial 
to the touch-hole, and it will fire. 

If a little fulminating silver on the 
blade of a penknife be applied to a con- 
ductor, it fulminates. 

Take a leyden phial in the left hand, 
upside down; let the ball touch the con- 
ductor, and the fingers press the rubber; 
turn round the cylinder with the right 
hand, and if the fourth finger of the left 
hand be applied to the conductor now 
and then, a shock will be perceived. 

N.B. A leyden phial may be bought 
cheap. F. 

— 

To make a Black Ink from two colourless 
Fluids.—Put into a glass a quantity of 
water, and add to it some tincture of galls ; 
then put in a small quantity of a solution 
of sulphate of iron, and the whole will. 
immediately turn black, and be nothing 
more or less than our common wriling 
ink. R. H. N. 
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LECTURES DURING THE WEEK. 


Jslington Philo-Scientific Soctety, Camden.street, 
Islington Green. — April 19, Mr. J. F. Holdernesse, 
on the Moral Faculties, considered Phrenologically. 


St. Pancras use and Scientific Institution, 
Colosseum House, New Road.— l'uesday, April 17, 
Mr. Burton, on the Manufacture of Iron and Steel. 


Tower-street Mutual Instruction Soctety, 16, Great 
Tower.street. — Monday, April 16, Mr. Davidge, 
on the Influence of the Stage on the Morals of the 
People. 

London Mechanics’ Institution, Southampton. 
buildings, Chancery lane, — Wednesday, April 18, 
R. Adams, Esq., on Acoustics.—Friday, 20, F. B. 
Calvert, Esq., on the Poets of the Elizabethan age 
to the present, at half-past eight o'clock. 


Aldersgate-street Institution, — Wednesda April 18, 
J. S. Knowles, Esq., on the Greek rama, at 
eight o'clock, 


Islington Literary and Scientific Society.— Thurs. 
day, April 19, Br. Tineman, on Digestion, at eight 
o'clock. 

Poplar Institution, East India Road. — Tuesday, April 
17, W. Houlder, Esq., on the Life and Times of 
Charles the First, at eight o'clock. 


Western Literary and Scientific Institution, Lei- 
cester-square.—Thursday, April 19, Dr. Trueman, 
on Physiology, at half. past eight o'clock. 


Hammersmith. Literary and Scientific Institution, — 
Friday, pad 20, R. Cull, Esq., on the Study of the 
Human Mind, at balf-past eight o'clock, 


— — 


QUERIES. 
To the Editor of the Penny Mechanic. 


Sir, — Will “ Dr. Watts“ have the kindness to in. 
form me of the meaning of the word Diastase, as 
mentioned in the Penny Cyclopedia under the article 
“ Brewing," where it is stated to more abundantly 
change the starch into sugar.“ I wish to know the 
principle, and the manner of use. J. DoBkELL. and the study of butany, entomology, &c.— This, of 


; 2 ; course, must be a work of time ; tt must be ann 
[Glass Tubing and P latinum, can be bought At, fhe higher classes, that to tessen the hours cf labour 
Diamonds’, Holbom Bars Тһе best Ency elopœdia, of Mechanics will tend ultimately to make them a 
is the Encyclopedia Britanica.] wiser, happier, and a better people And тото 
Sir, —You will oblige me by inserting the following that there is such а superabundance of labour in 
Queries; — Where can I purchase the ное In- the market, (caused 
stantaneous Light mentioned in No. 58 7.— here Almos, ) and our fields still continue to pour 
can I buy Glass Tubing and Platinum ?— Would any Jorth abundant harvests,—envugh for ай, ard to 
of your Readers favour me with a description of the spare—we see no reason why question should 
Microscope ам е me rice or hoe Ma. not be mooted 
nipulation, and Griffin’s Chemica reations, and қ 
where are they sold ?— Also, which is the cheapest | We have to inform the numerous Subscribers who 


of a part of the oxide of mercury ; after some time it 
becomes yellow, and crystals appear, which augment 
on cooling, They are of a greyish white, hard to the 
touch, and heavy. They are to be separated from the 
liquid by filtering; to be washed in pure water, and 
dried in a heat not exceeding 212° By being dis. 
solved and crystalized two or th times, they become 
brilliant, white and silky, and have a faint metallic 
lustre. It detonates if heated to upwards of 300°, 
the blow ofa hammer, by friction, and by electricity. 
It detonates if struck or agitated with glass rods; and 
therefore the greatest precaution is necessary, both 
in preparing and using it. When it detonates, its 
ts are very violent, but they do not extend far. 


A. B. 

To make an Electrical Orrery. —Sir, —Should the 
following description of the electrical orrery be of 
service to your Querist © K. V. Crofts” (in No. 73), 
it is at your service. Let a single wire, with its ex. 
tremities pointed and turned, be nicely balanced on a 
point; fix a small glass ball over its centre, to repre. 
sent the sun. At one extremity of the wire, let a 
small wire be soldered perpendicularly, and on this, 
balance another small wire with its ends pointed and 
turned, and having a small pith ball in its centre, to 


round, the earth turning round the sun, while at the 
same time the moon revolves round the earth. 
Т. S. A. 
— 88888 


TO CORRESPONDENTS. 


A Correspondent (Z.) wishes to know our opinion, as 
to the number of hours cach day it is possible, ‘with 
propriety; to limit the time qf labour ? Ому әрітіст 
fs, that the time of actual labour might be reduced 
to eight hours. This would give every man an ср. 
portunity of attending Mechanics’ and ciher Instr. 
tutions sor the improvement Of his mind,; and also 
afford him ample time, during the Summer months, 
Jor rural valle, both for the benefit Of his heath 


opcedi ishi ish have been makrng inquiries as to the time of the 
қайы ін Uf rcd Y. completion qf our Second | ‘olume, that the Indes 
ts now being set in type, and a s lendid Copper. 

; — plate Engraving of our Scientific Countryman 

ANSWERS To QUERIES. Watt, intended asa roniisptece to the Volume, 


Moin : is at the Printer's. We expect, ther fore, to be able 
To prepare Fulminating Mercu .—Sir,— As some to supply the Volume in a fortnight. 
of your Subscribers have requested to know the me. Philo's er to O. P. Q. Aas КӨЛДЕ) 
thod of preparing Fulminating Mercury, I send you answer fo O. P. Q. Jas been received. 
the following description, at the same time cautioning , W. Wilkinson's paper on the Crank has also been 
your readers that great danger is attending the use of received, 
t. 


- Тһе discovery of fulminating mercury was made | Owr Engraver kas, wnfortunately, lost the Letter 
by Mr. Howard. it is as follows :— Dissolve 100 grains containing the description and diagrams af Mr. 
of murcury in an ounce and a half by measure of Goddard's Improved Joating Fire Enyine.— He 


nitric acid, of the specific gravity of 13; add to the should feel obliged & Mr. G. would favour ex with 
mixture two ounces by measure of alcohol, or pure another. 


spirit, and apply heat to the flask containing the mix. é 5 қ 
ture fill it begins to boil ; then remove the flask from | Jean 2 еи „„ ins ur Nagina 
the lamp. The action becomes violent, and continues 5 „ c Fire H. b Sec Nos 37 38 o 4 
for some time; a dense white smoke issues from the or making Fire Works, Ы dris 
vessel, which is heavier than air. At first a little | Received 5. Т. А. M. Electoro —James.—C. J. R. 
nitrate of mercury іх deposited, but this is soon redis. —J. C. Junr.—A Well.wisher.— H. T. .- R. H. N. 
solved, the liquid becomes grey, from the reduction — Joseph Ward. Electron. 
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